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AS  A  BRITISH  INDUSTRY. 


The  following  article,  which  appeared  in  "  The  National  Renew  "  for 
August,  1911,  is  reprinted  by  permission  of  the  Editor,  and 
has  since  been  revised  by  Lord  Denbigh. 


The  agitation  in  favour  of  establishing  the  sugar-beet  indiistry 
in  the  British  Isles  has  now  reached  a  stage  at  which  it  is  desirable  to 
give  as  many  definite  facts  as  possible  and  avoid  generalities.  I  am 
as  much  opposed  to  over-statements  in  favour  of  the  industry  as  to 
the  many  quite  absurd  arguments  circulating  against  it,  and  which 
I  fear  the  space  at  my  disposal  will  not  allow  me  to  criticise  as  fully  as 
I  desire.  I  make  no  apology  for  inviting  attention  to  this  question, 
because,  when  a  subject  can  be  regarded  as  of  inqwrtance  from  its 
economical,  sociological,  scientific,  political,  agricultural,  and  com- 
mercial aspects,  it  may  safely  be  said  to  be  one  of  more  than  ordinary 
interest.  Now,  the  sugar  industry  has  played  a  great  part  in  many 
countries  in  connection  with  all  these  points,  but  it  is  to  chemists  and 
scientists  that  the  world  is  largely  indebted  for  its  wonderful  develop- 
ment. It  would  be  hard  to  find  in  the  whole  range  of  human  progress 
a  more  striking  example  of  the  enormous  benefits  arising  from  the  triple 
aUiance  of  Science,  Industry,  and  Agriculture. 

It  is  surely  a  most  remarkable  fact  that  such  agricultural  scientists 
as  Messrs.  Rabbethge,  of  Klein  Wanzleben,  and  others  should  have 
been  able,  by  careful  cultivation  and  selection,  to  produce  a  beet-root 
containing  15,  16,  17,  and  even  in  some  cases  over  20  per  cent,  of 
sugar,  when  it  is  remembaed  that  the  sugar  contents  o£  the  origmal 
primitive  wild  beet  are  only  about  2  percent. 

If  the  world  owes  much  to  chemists  for  cheap  sugar,  the  debt  to 
the  engineering  profession  is  scarcely  less  great.  It  is  only  by  com- 
paring the  rudimentary  processes  by  which  sugar  was  extracted  from 
the  beet  at  considerable  cost,  to  those  in  use  in  a  modem  factory,  that 
this  can  be  realised.  A  problem  of  great  difficulty  had  to  be  resolved 
by  the  chemist  and  engineer.  We  here  have  vast  quantities  of  a 
perishable  article— tens  of  thousands  of  tons  (some  of  the  large  factories 
on  the  Continent  treat  as  much  as  three  thousand  tons  of  beet  a  day)— 
arriving  at  the  factory,  and  having  to  be  handled  in  a  very  short  time. 
A  beet  factory  only  works  from  sixty  to,  at  the  outside,  one  hundred 
days  a  year,  and  the  roots  arrive  by  wagons,  rail,  or  boat,  in  an  unending 
stream,  whilst  they  cannot  be  stored  for  long.  The  margin  of  profit  is 


very  small  when  prices  are  normal,  and  the  mere  rapid  handling  of  this 
vast  quantity  of  material  is  a  serious  problem,  so  that  for  economical 
and  other  reasons  the  process  of  manufacture  must  be  a  continuous  one. 
From  the  time  the  beets  are  shot  into  the  yard,  on  or  alongside  the 
flumes  by  which  they  are  carried  to  the  washing  machines,  thence  to 
the  cutting  machines,  automatically  elevated,  weighed,  treated  m 
diffusion  batteries,  limed,  crystallised,  &c.,  either  as  raw  88  per  cent, 
or  refined  granulated  sugar,  there  must  be  no  stop  m  the  process  of 
manufacture.  A  modern  beet  factory,  with  its  many  boilers,  miles  of 
piping  hundreds  of  valves,  pumps,  batteries  of  diffusers,  defecators, 
filters,  evaporators,  centrifugals,  &c.,  is,  indeed,  an  engineering  triumph. 

Although  in  an  article  deaUng  with  this  subject  it  might  be  reason- 
able to  expect  much  technical  detail,  I  may  state  at  once  that  I  am  not 
going  into  details  of  technical  manufacture,  for  I  don't  profess  to  have 
the  necessary  expert  knowledge.  I  am  merely  a  humble  outsider, 
much  interested  in  land  and  agriculture,  and  in  the  great  rural  problem. 
I  have  been  also  much  struck  by  the  enormous  influence  which  the 
sugar  industry  has  had  in  the  scientific  agricultural  development  of 
other  countries,  and  the  absolute  ignorance  of  the  subject  prevailing 
amongst  all  das^  here,  with  the  exception  of  those  actually  concerned 
in  the  si^^ar  trade,  and  a  few  others. 

Let  us  first  of  all  consider  some  general  aspects  of  the  question. 
Sugar  is  an  important  article  of  food— in  fact,  it  may  be  said  to  have 
become  an  absolute  necessity  in  these  days.  The  annexed  tables  give 
our  imports  for  the  last  three  years.  It  should  be  noted  that  1911  was 
an  abnormal  year  by  reason  of  the  remarkable  drought,  which  affected 
Ae  whole  of  the  Continent  except  Russia.  Though  the  sugar  percentage 
of  the  roots  was  high,  the  European  crop  came  out  at  about  1,800,000 
tons  less  than  that  of  1910,  whilst  prices  went  as  high  as  i8s  6d  per  cwt. 
1910  was  also  a  year  of  extraordinary  prices,  which  affected  our  imports. 

TcwAL  Imposts  of  Sugar  and  Molasses. 

m 

1909. 

Tons.  Value. 
1,913,968      ..       ..  £22,373*683 

Of  this.  Beet  Sugar  and  Molasses  from  the  Continent  of  Europe, 
represented : — 

Tons.  Value. 
1,621,508      ..       ..  ;tX9,i37.S98 

The  bulk  of  this  Beet  Sugar  came  from  two  countries  :  789,224  torts, 
value  £9,641,518  from  Germany ;  and  333.408  tons,  value  3^4,251,650 
from  Austria-H  n 

Unrefined  Cane  Sugar. 
Tons.  Value. 
292,459      ••       ••  £3.232,785 
of  which,  from  the  British  Colonies,  only 

85,266       ..       ..  £1,002,147 


1910 

Tons.  Value. 
1,884,681  £S4S^2,4S4 
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Of  this,  Beet  Sugar  and  Molasses  from  the  Contment  of  Europe  repre- 
sented : — 

Tons  Value. 
1,322,515       ..  £17,593,139. 
The  bulk  of  this  Beet  Sugar  came  from  two  countries :  563,843  tons, 
value  £7,724,418,  from  Germany  ;  and  257,037  tons,  value  £3,8^8,787, 
from  Austria-Hungary. 

Unrefined  Cane  Sugar. 

Tons.  Value. 

562,165               ..  £7,689,350 
of  which,  from  the  British  Colonies, 

130,139  £1,843.088 

I9II. 

Tons.  Value. 
2,068,327  £27,481,548 

Of  this,  Beef  Sugar  and  Molasses  from  the  Continent  of  Europe  repre- 
sented : — 

Tons.  Value. 
1,606,288      .  •       . .  £20,902,526 

The  bulk  of  this  Beet  Sugar  came  from  two  countries :  758,759  tons, 
value  £9,601,463,  from  Gmnany ;  and  248,162  tons,  value  £3*480,325, 
from  Austria-Hungary. 

Unrefined  Cane  Sugar. 
Tons.  Value. 
462,040       . .       . .  £6,579,022 

of  which,  from  the  British  Colonies,  only 

178,666       • .       • .  £2,562,712. 

It  will  thus  be  seen  that  we  are,  to  a  great  extent,  dependent 
for  our  sugar  supplies  on  the  continental  beet  industry  —  much 
more  so  than  most  people  imagine.  It  is  surprising  to  find  how 
many  educated  people  there  are  who,  until  recently,  had  never  heard 
that  sugar  was  made  from  beet,  whilst  others  thought  that  all  sugar 
consumed  in  England  was  made  from  cane.*  Being  thus  dependent 
'  on  the  Continent,  it  is  easy  to  imagine  how  prices  might  at  once  rise 
against  us  to  an  alarming  extent  in  the  eyent  of  any  widespread 
Continental  commotion. 

It  is  difficult  to  understand  why  our  great  confectionery  manu- 
facturers, who  are  wholly  dependent  on  foreign  sugar  for  their  raw 
material,  should  be  so  concerned  about  the  present  import  duties  on 
sugar,  amounting  to  one-fifth  of  a  penny  per  lb.,  and  should  apparently 
pay  so  Uttle  attention  to  the  possibility  of  developing  the  home  industry 
which  might  provide  large  quantities  of  raw  material  at  their  own 
doors. 

The  sugar  industry  is  one  which  employs  a  great  deal  of  labour, 
and  in  these  days,  when  the  continental  armies  abisorb  practically  the 
whole  of  the  male  population  below  a  certain  age,  a  genersd  conflagration 
could  not  help  interfering  in  a  disastrous  way  with  the  supplies  of 
si^ar.   According  to  the  rei>ort  of  the  Royal  Commission  on  the 

♦  The  idea  which  one  so  often  hears  given  expression  to,  that  beet  sugar  is  not 
so  sweet  as  that  made  from  cane,  is  a  pure  fallacy.  Chemists  say  that  it  is  not 
possible,  when  once  sugar  is  refined,  to  detect  any  analytical  difference  between  cane 
and  beet,  and  the  difierence  observable  between  the  sugar  generally  found  abroad 
and  tiiat  vmi  m  England  is  pnrely  cme  of  mannfactave. 
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Supply  of  Food  and  Raw  Material  in  Time  of  War  the  aveiage  stock 
of  ?SgL  in  this  country  is  only  equal  to  three  "^^^^/^^^^^^^P^^^  "..^^^g 
tiling  therefore,  which  can  render  us  and  our  great  sugar-consummg 
industries  less  dependent  on  continental  supplies  must  be  .vorthy  ot 

''''' '^:tT^1t:o^6.  the  agricvdtur^  posmon  ^n^E^^^^^^^^^^ 

^e^n^S^dr  iX.ZV'^:^n 
StTnTanLfer^r  description    Whereas  -nje  eighty  Y e  -  ag.  - 
grew  corn  sufficient  to  feed  23,600,000  out  of  a  total  POP^  ^tion  01 
£  600  000  or  96  per  cent.  (1831-5),  in  1901-5  the  P'^opo^^ion  had 
rk  to  10.6  p'er  ?ent..  or  4.50t>,ooo  out  of  -^oif  jop^^^^^^ 
A2  AGO  000  •  in  fact,  more  corn  land  has  gone  out  of  cultn  ation  inau 
th^  en&e  area  which  now  grows  wheat  in  these  islands.    The  result  of 
tWs  has  been  that  we  are  to  an  alarming  extent  dependent  upon  the 
tliZ^Tc^lo^^    Our  agricultural  Popf  ation  f  s  d.— 
nnp  half  and  we  are  constantly  heanng  complamts  as  to  the  inemcieni 
^SlUvSol,  of  The  tad^and  theLp«tSSce  of  doi^^  we  c-  o  preve.,  t 
neonle  from  continuing  to  migrate  mto  the  urban  mdustnal  centres 
What  is  urgently^^^^^^  is  any  industrial  development  closely  connected 
S  andTpeLent  on.  agrfculture.  W^Ke'pleT^X 
ment  in  the  rural  districts  at  wages  which  will  tend  to  keep  tne  peopie 
Sere  nstead  of  flocking  into  the  towns.    Anything  therefore  which 

do  thl,  and  will,  at  the  s«ne  time,  *^j£^^Sh  lil 

what  is  known  as  scientific  and  intense  farming,  any^g  ^^^rch^^^^^^ 
increase  the  fertility  of  the  land  and  bring  grass  land  once  more  under 
the  TDloueh  cannot  fail  to  be  of  importance  to  this  country,  ii  me 
uga?  industiy  has  had  the  efiect  of  producing  the^  ^^^-l\V^roduce 
ronntries  it  is  surely  desirable  to  see  if  it  could  not  be  made  to  produce 
Sar  results  Tn  he  British  Islands.  Some  interesting  fig"^es  were 
gWen  m  an  article  by  Mr.  Saxon  Mills,  ^^^^^^'^^J^^ 
Nineteenth  Century,  as  showing  the  advance  Germany  has  maae  since 

Tons.  „ 
Rve          Wheat.        Oats.       Potatoes.       Sugar.  "^yjoo 
^T^\25  4,228,128    19,466,242     415,000  19.563,388 

i?S    :::  ^^^^>^^^  7.^94.833  46,342.7^6  2,139,000  27.0A097 

Cattle.  Pigs. 
188,      ...    15,766,702  9,206,195 

 20,630,544  22.146,532 

Exports  of  manufactured  goods :—  • 

1907    *  ^  ' 

As  a  contrast,  with  the  single  exception  of  oats,  all  other  cix)ps 
in  thVUnited  Kingdom  since  1885  show  a  decline  ;  some  of  then  a 
considerable  dedil  As  steted,  the  w-heat  Pi^o^uced  onl> 
suffices  fof  10.6  per  cent,  of  our  population.  Taking  corn  crops  as  a 
wlK^fe  the  area  Stivated  has  declined  by  nearly  40  per  cent,  in  the 
thirty  aiS^during  the  same  period  there  has  been  a  dec  me 

of  one  sLV  to  ^rSea^^  green  crops.  Again.  unemplo>  meat  in 
?Ws  country  has  become  a  mattir  demanding  the  close  attention  of  the 
fe^Llature  and  expenditure  of  large  sums  provided  by  the  tax- 
nlver  Sur^  it  is.  therefore,  of  interest  to  neglect  no  opportunity 
of  rveloZe  on  siiid  lines,  aAy  industry  which  does  not  exist  amongst 
us  at  the  S,  and  which  would  give  employment  to  our  people 

S,^n  ^  ii^^oTadlv  wanted.  One  of  the  most  striking  facts  connected 
:llh  {L'sugar'-^t  c^^^^  abroad  is  the  way  m  which  it  has 
improved  poor  land. 
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In  many  parts  of  Germany,  especially  in  Silesia,  thousands  of  acres 
of  what  used  to  be  poor  sandy  soil,  hardly  able  to  grow  anything, 
are  now  good  agricultural  land,  entirely  owing  to  the  scientific  and 
careful  cultivation  of  sugar-beet  over  many  years. 

In  an  interesting  paper  recently  read  by  Mr  Christopher  Turnor 
on  "  England's  Food  Supply,"  after  deahng  with  figures  similar  to 
?hose  alreadv  given,  and  Showing  how  we  have  fallen  off  m  our  pro^ 
duction  of  wheat,  he  points  out  that  the  average  yield  of  land  m  this 
country  is  only  about  £4  per  acre.   He  says  :— 

"  This  is  altogether  too  low,  and  I  have  no  hesitation  m  saying 
that  this  yield  of  /4  could,  by  the  adoption  of  proper  metbo^  andby 
proper  education  of  the  huge  class  of  small  farmers,  be  turned  mto^ 
average  yield  of  £8  per  acre.  w 

"  It  is  the  poor  class  of  land  which  has  suffered  the  most  from  the 
agricultural  de^ession.  Good  land  has  always  maintained,  sometimes 
^nmore  thii  maintained,  its  standard  of  production.  The  land- 
o^er  poSeSS  good  land  has  always  been  able  to  choose  good  farmers 
nSle  disfri'cts  of  England  -arket-gardemng  and  f^^^^^^^^^ 
have  prodigiously  increased  the  production  of  the  soi .  But  the  decline 
in  the  poOT  land  has  more  than  counterbalanced  the  increase  in  the  rich 
Snd  ^LTonvinced  that  the  solution  of  the  problern  lies  m  bnnging 
oTr  wwrersoilnot  only  back  to  its  former  condition  of  fertihty  but  to  a 
stetHf  fcS?y  of  which  the  English  farmer  is  at  present  entuely 

*^**'^*very  day  you  hear  agriculturists  say,  '  Oh  !  you  can  do  that 
nn  rirh  llnd    but  what  aboSt  the  poor  land  ? '    There  is  not  in  this 
cLntry  the  kn?Lrcon^^^     of  Xt  can  be  done  with  the  poorer 
Sfs'oUanra^d  I  am  ?orced  to  look  to  fo-^^ 
Flanders  in  former  years,  was  agriculturally,  the  poorest   part  ot 
Belgium  ;  its  soil  was  fetched.   To-day  its  output  per  acre  is,  perhaps 
Sr  than  a  similar  area  in  any  other  portion  of  the  earth  the  yield 
pef  acre  bdng  very  nearly  £20 ;  'the  result  of  scientific  treatment  and 
of  a  sufficiency  of  capital.  ^ 
"  Hand  in  hand  with  the  development  of  the  poorer  soil  must 
the  education  of  that  large  mass  of  small  farmers.   ^  ^ave  m  ea^ 
county  farmers  who  are,  perhaps,  the  finest  f armers  m  «»e  w^l^  J^t 
is  these  farmers  who  have  won  for  England  m  *^e.Pf *  JJ* 
reDutation     But  these  farmers  are  few  in  number,  and  it  is  not  the 

Thow  '  farmers  who  set  the  standard  ;  ^ V^.'^ -"^^of  tJ^'lot"!^ 
There  are  about  508,000  farmers  in  Great  Bn*^-  Of  th^.  not^ 
than  ^';o  000  are  farming  100  acres  and  under.  The^  are  the  men 
who  must  be  reached  by  Education,  Organisation  and  CoK,peration 
Tn  th^past  such  education  as  has  been  provided  ^^f^J^^F^. 
?r  the^class  of  the  large  farmers  We  have  thought  of  the  ^w^ 
man  and  neglected  the  mass  of  small  farmers.  A  very  common 
"bj^ction  toThat'l  am  advocating  is  :  '  This  is  aU^ry  w^  ;  we 
with  what  vou  are  saying  ;  but  it  is  useless  to  make  effort  m  tnese 
v^^ous  ^re^ct^on^^^  the  price  for  agricultural  produce  is  so  low/ 

mV  answer  to  this  is  that  Denmark  has  orgamsed  her  agucultuM 
^Lstry  and  made  it  one  of  the  wonders  of  the  world  the  pnc^ 
of  farm  produce  over  the  past  twenty  years  averaging  from  10  to  20 
Ser  cent  Cwer  than  those  in  this  country.  Education  and  orgamsation 
more  Important  than  prices.  Indeed,  it  i^s  only  wl-n  prices^ej^ 
that  the  pressing  need  for  organisation  is  felt  To  develop  th^  aie^ 
of  poor  land  the  essentials  are  Education,  Co-operation,  and  Access 
to  Capital." 
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I  firmly  believe  that  nothing  would  teach  our  fanners  to  think, 
to  improve  their  methods,  their  fanning  and  consequently  their  farming 
XBtums,  as  much  as  a  successful  estaldishment  of  the  beet  industry. 

Such  are  some  of  the  broad  aspects  to  which  I  would  invite  atten- 
tion for  the  purpose  of  considering  wheth^  it  would  not  be  highly 
advantageous  from  these  points  of  view  if  the  beet-sugar  industry 
could  be  established  in  this  country,  whether  the  difficulties  in  the  way 
cannot  be  overcome,  and  if  not,  why  not  ? 

Let  us  first  see  what  has  been  done  abroad.  Two  years  ago  there 
were  1,400  beet  sugar  factories  in  the  world,  of  which  Germany  had 
354,  Austria-Hungary  222,  France  252,  Russia  277,  Belgium  77,  Holland 
27,  Sweden  21,  Denmark  8,  Italy  35,  Spain  32,  North  America  70,  and 
Canada  6,  whilst  Great  Britain  was,  and  is,  represented  by  the  depressing 
word  nil. 

The  above  list  shows  how  widespread  is  the  sugar  industry,  and 
tinder  what  diversity  of  climates  it  flourishes.  When  this  industry  is 
discussed  three  countries  only  are  usually  mentioned —  France,  Ger- 
many and  Austria-Hungary,  but  here  it  should  be  noted  that  it 
flourishes  equally  well  in  many  smaller  countries.  It  seems  to  me  a 
striking  fact  that  a  small  country  like  Sweden,  with  its  population  of 
5,476,000,  that  is  to  say,  less  than  Greater  London,  should  be  able  to 
support  a  sugar  company  with  a  capital  of  no  less  than  ;^7,500,ooo, 
operating  twenty-one  factories.  Denmark,  with  its  population  of 
2,600,000,  has  two  large  companies  which  have  been  very  successful; 
and  even  such  industrially  backward  countries  as  Italy  and  Spain 
manufacture  their  own  sugar.  The  number  of  acres  under  beet  cultiva- 
tion in  the  various  countries  referred  to  was  then  five  millions,  whilst 
in  Great  Britain  we  had  last  year,  and  for  the  first  time,  a  few  hundred 
acres,  mostly  growing  experimental  crops,  the  larger  portion  of  which 
was  exported  and  sold*  to  foreign  manufacturers. 

What  is  the  reason  of  this  ?  In  the  first  place,  the  continental 
industry  originated  under  the  pressure  of  circumstances  caused  by  the 
difficulties  of  obtaining  cane  sugar  during  the  Napcdeonic  wars,  and 
continental  nations  at  once  realised  the  importance  of  the  industry. 
By  direct  bounties,  by  renoission  of  taxation,  and  by  various  forms  of 
encouragement,  the  industry  was  gradually  developed,  huge  sums  were 
spent  in  improving  the  method  of  manufacture,  ndiilst  we  here  in 
England  were  first  of  all  satisfied  with  our  imp(»:ts  of  cane  sugar,  and 
afterwards,  in  our  pursuit  of  cheap  supplies,  we  were  content  to  profit 
by  the  surplus  of  beet  sugar  from  ttie  Continent,  which  was  sent  to  these 
markets  and  frequently  sold  at  prices  considerably  und^  cost.  By 
their  system  of  taxation,  and  by  their  bounties,  foreign  manufacturers, 
protected  by  their  tariffs,  were  able  to  make  large  profits  in  the  supply 
of  their  own  markets,  and  to  send  us  their  soxphis  at  any  prices  wluch 
could  be  realised. 

Under  these  circumstances,  it  bec^e  impracticable  to  make  a 
start  here  on  commercial  lines,  because,  very  naturally,  nobody  in  his 
senses  would  put  up  capital  for  an  industry  which  was  liable  at  any  time 
to  be  undersold  and  destroyed  by  foreign  bounty-fed  sum>lies.  Hiis 
bounty-fed  sugar  not  only  had  the  effect  of  stopping  any  ^velopment 
in  our  country,  but  it  also  began  to  do  great  harm  to  cane  sugar.  Con- 
tinental consumers  became  restive  in  consequence  of  t^hie  high  prices  of 
sugar  in  their  own  countries,  but  their  respective  governments  and 
manufacturers  were  so  jealous  of  each  other  that  it  was  a  matter  of  great 
difl&culty  to  get  them  together  for  the  purpose  of  mutually  agreeing  to 
abolish  the  bounty  system.  This,  however,  was  at  last  effected  by  the 
Brussels  Convention  in  1903,  and  from  that  moment  it  became  possible 
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for  the  first  time  to  look  upon  the  sugar-beet  industry  as  one  whidi 

might  be  profitably  established  in  the  British  Isles.  It  is  difficult  to 
understand  the  short-sighted  attitude  adopted  by  those  who  at  the 

time  so  hotly  opposed  the  Brussels  Convention. 

During  the  long  period  of  inaction,  however,  various  prejudices 
had  sprung  up,  and  owing  to  one  or  two  unsuccessful  ventures  some 
forty  years  ago,  when  neither  the  machinery  for  extraction,  nor  the 
sugar-beet  itself,  was  so  highly  developed  as  it  is  to-day^  the  public  over 
here  got  the  idea  that  the  British  climate  was  unsuitable  for  the  proper 
ripening  of  the  roots.  It  is  only  by  constant  experiments  that  we  have 
at  last  been  able  to  convince  people,  who  ought  to  have  known  better, 
that  roots  quite  equal  to,  if  not  better  than,  those  grown  on  the  Con- 
tinent can  be  produced  in  these  isles.  We  have  proved  conclusively 
that  excellent  sugar-beet  can  be  grown  here,  and  it  has  now  become  a 
business  question  pure  and  simple  as  to  whether  the  growing  can  be 
made  to  pay. 

After  ail,  it  is  difficult  to  see  why  the  climate  question  should  ever 
have  been  raised  at  all.  The  industry  is  a  profitable  and  lucrative  one 
in  Northern  France,  Holland,  and  Belgium,  with  cUmates  very  much 
akin  to  ours,  and  it  seems  strange  that  there  should  be  any  valid  reason 
why  with  us  the  industry  should  be  impossible,  or  of  no  commercial 
or  agricultural  value  at  all.  It  was  always  contended  that  we  had  not 
enough  sunshine  here,  but  sunshine  is  not  everything  with  beetroot. 
It  requires  a  considerable  amount  of  moisture  in  the  spring  and  summer, 
though  fine  weather  in  the  latter  part  of  August,  in  September,  and 
October  is  of  great  importance  for  the  purpose  of  creating  a  sufficient 
percentage  of  sugar  in  the  roots.  I  think  the  experience  with  our 
climate  is  that  we  usually  have  a  very  fair  amount  of  fine  weather 
during  these  months. 

Then  we  are  told  that  the  question  of  labour  is  an  insuperable 
one.  That  certsdnly  is  a  difficulty,  but  it  is  one  which  ought  to  be  got 
over  by  careful  organisation.  It  is  true  that  far  more  labour  is  reqtured 
on  the  land  for  beet  cultivation  than  is  the  case  with  our  present 
system  of  agriculture.  But  is  not  this  what  is  wanted  ?  I  should  have 
thought  that  the  fact  of  this  labour  being  required  would  make  all 
thoughtful  persons  desire  to  spend  some  public  money  in  the  encourage- 
wa&at  of  such  an  industry  instead  of  utilising  it  for  dol^  to  uiien^>loyed 
and  the  establ^hment  of  labour  colomes. 

Wages  on  the  Continent  have  been  steadily  rising  for  years  past, 
and  in  many  parts,  where  the  sugar  industry  is  quite  successful,  labour 
is  fully  as  expensive  as  in  this  country.  It  is  quite  a  mistake  to  state 
that  beet  cultivation  cannot  be  carried  on  without  a  large  amount  of 
cheap  imported  labour.  It  is  perfectly  true  that  in  the  huge  beet  fields 
that  are  found  in  some  parts  of  Austria,  in  the  Magdeburg  district  of 
Germany,  in  Denmark  and  Sweden,  it  is  the  practice  to  import  every 
year  large  numbers  of  labourers — ^frequently  women — from  Poland, 
Lithuania,  and  other  countries.  In  the  Magdeburg  district  some  nine 
hundred  Polish  women  are  imported  every  year  to  do  the  singling^  of 
the  roots,  the  careful  and  necessary  hoeing,  and  to  assist  in  the  lifting 
at  the  end  of  the  season.  They  are  housed  in  barracks  built  for  the 
purpose,  fed,  and  looked  after,  and  the  cost  of  all  this,  together  with  the 
wages,  comes  out  at  about  2s.  6d.  a  day,  which  cannot  be  said  to  be 
absurdly  cheap  for  female  labour.  It  is  a  healthy  occupation,  and  I 
will  undertake  to  say  that  these  women  who  work  in  the  beet  fields, 
produce  far  stronger  children  than  many  of  our  British  women  who 
spend  their  lives  in  the  unhealthy  atmosphere  of  factories,  workrooms 
and  slums.    A  large  amount  of  extra  labour  is  now  obtained  from  our 
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towns  for  pea,  fruit,  and  hop-pickmg.  Why  should  it  be  improsible 
to  organise  such  labour  for  beet  culture  ?  There  are,  however,  many 
places  on  the  Continent  where  these  large  beet  farms  are  not  found, 
and  where  beet  is  raised  without  the  aid  of  imported  labour. 

From  the  point  of  view  of  machinery  and  plant,  we  have  a  distinct 
advantage  in  this  country.  The  continental  industry  has  been  built 
up  and  developed  stage  by  stage,  and  while  many  of  the  factories  are 
modern,  well-equipped,  and  up-to-date,  others  have  antiquated  plant, 
and  are  laid  out  in  an  uneconomical  manner.  If  we  could  start  the 
industry  here  we  should  be  able  to  avail  ourselves  of  all  the  accumulated 
experience  of  Continental  engineers.  We  should  have  nothing  but  the 
best  and  most  up-to-date  plant,  and  after  we  had  got  well  started  we 
should  be  able  to  compete  on  satisfactory  terms  with  the  large  run  of 
continental  factories.  We  have  also  an  advantage  in  our  cheap  and 
excellent  coal  and  lime,  and  it  should  be  remembered  that  many  foreign 
factories  have  to  be  run  with  imported  English  coal.  Seeing  that  a 
factory  dealing  with  some  80,000  tons  of  roots  would  be  consuming 
about  6,000  tons  of  coal  in  the  course  of  a  three  months'  "  campaign," 
it  will  be  appreciated  that  this  question  of  fuel  is  an  important  one, 

Tlien  again,  we  have  the  advantage  of  ready  local  markets  amongst 
our  own  people  for  the  refined  granulated  which  it  is  proposed  should 
be  manufactured.  This  would  mean  a  saving  in  the  matter  of  f re^hts, 
n^andling,  and  profits. 

Now,  why  is  it  that  we  are  e^qperienci&g  such  trouble  in  making  a 
start  ?  The  main  difficulty  is  this :  bei^des  being  new  to  our  people, 
it  is  an  industry  in  which  you  have  to  show  two  profits.  If  the  growth 
of  the  sugar-beet  is  not  a  profitable  crop  to  the  farmer  he  won't  grow  it, 
and  so  the  factories  cannot  obtain  the  necessary  supplies.  Then  again, 
if  the  factories  fail  to  make  a  profit  by  selling  their  finished  product, 
they  cannot  continue  working,  and  the  industry  as  a  commercial 
proposition  becomes  impossible.  A  factory,  therefore,  has  got  to  pay 
the  farmer  such  a  price  as  will  satisfy  him,  and,  at  the  same  time,  not 
make  it  impossible  to  earn  profits.  The  whole  question,  therefore, 
hangs  on  what  price  a  factory  can  get  for  its  output  and  for  its  by- 
products, and  on  its  manufacturing  costs* 

I  will  now  proceed  to  deal  very  briefly  with  the  agricultural  side. 
There  are  many  people  going  about  saying  that  the  time  for  experiments 
has  passed,  and  that  what  we  want  is  something  practical  in  the  way 
of  a  factory.  This  latter  is  very  true,  but  the  time  for  experiments  is 
by  no  means  passed.  The  time  for  small  experiments,  to  show  that  we 
could  grow  the  root,  has  certainly  gone  by,  but  we  are  still  with  very 
incomplete  data  for  the  purpose  of  showing  the  actual  quantity  of 
sugar  per  acre  we  could  produce  in  commercial  quantities,  and  the  cost 
of  growing  it.  Many  of  our  experiments  lead  us  to  think  that  with  our 
moist  climate  we  can  do  rather  better  than  on  the  Continent,  but  we 
want  further  proof  of  what  we  can  really  do  year-in  year-out  when 
growing  beet  as  a  commercial  crop. 

I  speak  advisedly  of  sugar  per  acre  instead  of  weight  of  crops, 
because  our  farmers,  who  are  accustomed  simply  to  judge  root  crops 
by  their  weight,  have  to  be  educated  to  understand  that  unless  you  can 
produce  a  satisfactory  percentage  of  sugar  in  your  roots,  a  heavy  crop 
is  not  necessarily  better  than  a  hghter  one.  If  by  growing  a  high  quality 
beet  Mr.  Jones  can  produce,  with  fifteen  tons  to  the  acre,  as  much  sugar 
from  a  given  area  as  his  neighbour  Mr.  Brown  does  with  seventeen  tons 
to  the  acre,  then  Jones  is  the  better  off,  because  he  has  two  tons  of 
roots  per  acre  less  to  lift  and  cart  to  the  factory,  and  the  factory  has  less 
matter  to  handle  and  work. 
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What  is  now  wanted  is  the  growing  of  some  experimental  crops 
of  ten  acres  or  more  on  properly-prepared  ground  and  under  the  careful 
supervision  of  experts.  If  this  can  be  done  in  various  locaUties,  and  a 
careful  record  kept  of  all  expenses,  together  with  the  aaual  weight- 
not  ttie  estimated  weight  of  tiie  crop— and  reliable  analyses  of  the  roots, 
the  information  obtainable  will  be  of  a  very  valuable  nature.  Such 
•  crops,  too,  grown  in  different  districts  would  have  a  high  educational 
value,  and  would  enable  surrounding  fanners  to  see  how  beet  should  be 
grown  if  it  were  being  produced  to  supply  a  factory,  and  to  note  the 
results  on  rotation  crops.  As  far  as  we  have  been  able  to  judge  by  the 
experiments  that  have  ahready  taken  place,  the  cost  of  producing  an 
acre  of  beet  should  not  exceed  £10  to  £11,  including  rent  and  the  cost  of 
raising.  There  is  much  to  be  learnt  as  t6  the  provision  and  organisation 
of  the  extra  labour  required  for  thinning,  hoeing,  and  lifting  roots  when 
grown  in  quantities,  but  on  good  land  it  should  be  possible  to  grow 
crops  of  fully  13  to  15  tons  per  acre,  and  with  a  sugar  contents  of 
15  to  19  per  cent.  This,  however,  must  vary  somewhat  with  the 
seasons.  Now,  the  ordinary  farmer  will  not  grow  a  crop  of  the  sLse 
indicated  unless  he  can  find  either  a  profitable  market,  or  else  be 
guaranteed  against  loss,  and  therefore  it  is  necessary  that  those  who 
would  embark  on  such  experimental  crops  should  in  some  way  or  other 
be  guaranteed  such  a  price  as  they  would  get  if  a  factory  were  erected 
and  working  in  their  neighbourhood.  If  the  farmer  could  grow  15  tons 
of  beet  and  be  paid  £t  a  ton  for  15  per  cent,  of  sugar,  with  a  bonus  for 
every  unit  of  sugar  above  this  figure,  he  ought  to  make  a  profit  wiucli 
is  well  worth  his  consideration. 

It  must  be  remembered  as  well  that  the  leaves  of  a  sugar-beet 
crop  are  far  more  abundant  than  those  of  mangels  or  swedes,  and 
that,  either  dried  or  fresh,  they  are  excellent  fodder  for  all  kinds  of 
stock.    In  a  crop  of  beet  producing  about  15  tons  of  roots  I  am  mformed 
that  about  six  to  seven  tons  of  more  or  less  withered  leaves  would 
also  be  produced,  whilst  the  fresh  leaves  often  weigh  as  much  as  the 
roots  themselves.    These  are  of  considerable  value  either  as  cattle 
food  or  for  ploughing  into  the  ground,  and  I  believe  it  is  generally 
calculated  that  the  value  of  the  leaves  for  either  purpose  is  about 
equal  to  the  cost  of  lifting  the  roots— say  about  20s.  or  25s.  per  acre. 
In  connection  with  this  I  may  state  that  a  German  specialist,  Mr.  L. 
Kuehle,  of  Gunsleben,  in  a  paper  he  read  in  October,  1910,  before  the 
Magdeburg  Committee  of  sugar  manufacturers,  made  this  startling 
announcement.    He  said  that  the  drying  of  these  beet  leaves  was  a 
matter  of  very  great  importance.    Germany  had  some  500,000  hectars* 
under  beet,  and  harvested  some  10,000,000  tons  of  green  beetroot 
leaves  from  this  area.    Artificially  dried  these  would  weigh  about  two 
and  a-half  million  tons  (metric),  of  which  the  nutritive  value  calculated 
according  to  analysis  of  Prof.  Kellner  equals  some  7  marks  27  pf.  per 
100  kilo,  or  an  annual  value  of  180,000,000  marks.    Now,  the  harvest 
of  green  leaves,  taking  into  account  the  loss  in  siloing,  would  not  be 
more  than  two  and  a-half  million  tons  of  the  value  of  10,000,000  marks 
a  year,   I  leave  this  gentleman  responsible  for  these  figures,  which  have 
been  reproduced  in  many  technical  journals  without  criticism.    It  is, 
howev^,  a  mistaJsie  to  simply  judge  of  the  value  of  sugar-beet  by 
comparing  the  price  which  ihe  farmer  obtains  for  his  crop  with  what  he 
would  get  for  a  crop  of  mangels.    An  excellent  report  was  issued  last 
year  by  a  deputation  of  three  practical  gentlemen  who  were  sent  by 
the  Maidstone  Farmers'  Qub  to  Germany  for  the  purpose  of  studying 
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tile  question.  They  smnmarise  tiieir  opinions  as  fcdlows 

The  importance  and  value  of  beet  growing  is  not  to  be  gauged  by  the  profit  to 
be  dmved  from  the  crop  itscdf,  but  rather  by  its  effect  upon  the  whole  rotation,  or 

rather  upon  the  whole  economy  of  the  farm.  It  amounts  to  a  premium  on  good 
farming.  Whereas  an  Enghsh  farmer  is  commonly  bound  by  contracts  in  his  lease 
or  agreement  (which  he  constantly  evades,  and  which  he  is  now  encouraged  b}-  law 
to'evade)  not  to  sell  straw  off  the  farm  without  bringing  on  a  manurial  equivalent, 
the  beetroot  grower  haa  every  inducement  to  use  his  straw  upon  the  land. 

Whatever  rotation  he  uses,  and  there  seems  to  be  plenty  of  vs^ety  in  the  matter 

of  rotation,  he  looks  to  the  fallow  or  cleaning  crop  (beets)  to  yield  the  best  return 
of  the  series.  He  gets  back  from  the  factory  a  large  quantity  of  excellent  feeding 
material,  which  he  can  only  turn  to  the  best  account  by  feeding  to  stock,  and  for  the 
purpose  he  requires  all  ms  straw  for  chop  and  litter.  Alter  deep  ploughing  and 
fairly  heavy  manuring  for  beets,  ke  naturaUy  gets  a  splendid  crop  of  wheat  at  a  very 
moderate  cost — twenty  centner  per  morgen  (seven  quarters  per  acre)  seems  to  be  a 
pretty  generally  recognised  average.  It  is  the  common  practice  to  take  another 
white  straw  crop  after  wheat,  which  shows  the  lasting  efiect  of  the  cultivation  for 
beets. 

To  our  minds  the  great  point  to  be  remembered  is  that  the  year  of  least  profit 
in  any  of  our  rotations  turned  mto  the  year  of  greatest  profit  on  a  beet  farm.  The 
farmer  lends  the  produce  to  the  factory,  and  receives  it  back  slightly  reduced  in  feed- 
ing value,  but  with  all  the  salts  and  minerals  derived  from  the  soil  quite  intact  and 
ready  to  be  returned  to  the  land  from  which  they  were  extracted.  It  is  not  surprising 
that  a  few  years  of  this  treatment  increases  the  letting  value  of  the  land.  Agricul- 
tural land  in  the  neighbourhood  of  Blagdeburg  has  doubled  in  ^ue  wxce  the 
introduction  of  beet  growing. 

Now  for  another  point  wbtch  has  been  raised  against  beetroot  by 
several  gentlemen  who  do  not  appear  to  have  studied  the  question 
sufficiently.  It  has  been  suggested  that  a  beetroot  crop  is  essentially 
an  exhaustive  one  to  the  soil.  Obviously  it  is  quite  impossible  for  me 
to  deal  with  the  question  fully  in  this  article,  and  I  confine  myself  to 
quoting  an  authoritative  opinion,  that  of  Prof.  Ware,  This  well-known 
American  authority  and  author  of  several  works  on  the  sugar-beet,  in 
hk  important  book  of  several  hundred  pages  on  cattle  feeding  with 
sugar-beets,  sugar,  molasses,  and  sugar-beet  residuum,  writes  : — 

The  ash  absorbed  by  growing  one  ton  of  mangels  is  38.2  pounds,  while  with 
beets  it  is  34.5  pounds,  thus  proving  mangels  more  exhausting  to  the  soil  than 

sugar-beets.  If  we  admit  that  twenty  tons  of  mangels  may  he  grown  to  the  acre, 
a  total  of  764  pounds  of  plant  food  will  be  absorbed.  If  ten  tons  are  an  average  * 
yield  to  the  acre  for  sugar-beets,  the  ash  taken  up  by  that  crop  will  be  345  pounds. 
Consequently  we  are  not  far  from  correct  in  asserting  that  by  neglectful  cultivation 
it  will  take  one-half  the  time  to  ruin  the  soil  in  growing  mangels  than  it  does  with 
beets.  If,  on  the  other  hand,  scientific  rules  of  cultivation  are  practised  when 
growing  beets,  the  diminution  of  the  fertihty  of  the  land  need  not  be  dreaded. 

There  is  no  doubt  that  the  proper  way  to  gauge  the  value  of  sugar- 
beet  is  to  consider  it  with  respect  to  the  whole  rotation  of  crops.  I 
believe  it  is  quite  erroneous  to  look  upon  it  as  an  exhausting  crop.  If 
it  were,  why  is  it  that  in  Germany  it  is  followed  without  further 
manuring  by  a  heavy  crop  of  wheat  ?  There  is  no  getting  away  from 
the  fact  that  wherever  sugar-beet  is  grown  it  increases  the  fertility  of 
the  land  and  the  value  of  the  succeeding  crops.  I  was  assured  by 
leading  men  in  the  Magdeburg  district  last  year  that  if  beet  cultivation 
were  to  be  abandoned  there,  the  result  would  probably  be  a  diminution 
of  some  25  per  cent,  in  the  value  of  the  wheat  crops.  Beet  cultivaticyn 
requires  that  the  ground  should  be  ploughed  deeply  and  farmyard 
manured  in  the  autumn.  If  not  ploughed  deep,  the  roots  are  apt  to 
grow  fangy :  these  are  bad  for  factory  purposes  and  are  difficult  to 
dean.  The  opinions  of  men  of  the  h^hest  authority  in  various 
coimtries  could  be  quoted  to  show  the  wonderful  effect  of  the  beet  crop 
on  those  following  and  the  way  that  everywhere  beet  cultivation  has 
raised  the  value  of  the  land,  but  a  few  striking  statements  taken  from 
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an  official  paper  presented  to  the  United  States  Senate,  entitled 
"  Changes  in  Farm  Values,  1900-1905,"  may  suffice. 

It  says : — 

The  beet*sagar  industry,  where  installed,  has  been  one  of  the  most  potent 
factors  developing  agricultural  conditions,  not  only  in  sugar  production,  but  in  aU 
agricultural  features  associated  ...  as  this  industry  develops  in  the  West, "it 
is  the  main  feature  attracting  and  supporting  many  things  and  uniting  them  in  an 
intensive  agricultural  husbandry.  As  it  works  out  in  the  West  it  is  the  "  Mother 
Lode"  of  Agricaltural  development.  It  is,  and  will  continue  to  be,  the  most 
important  m^um  developing  the  benefits  and  promoting  the  success  of  our  national 
reclamation  act.  Through  its  by-products  in  the  older  States  it  has  asserted  a 
strong  influence  on  agricultural  interests.  It  has  stimulated  the  animal  industry 
and  the  consequent  products  of  the  same.  The  effect  of  the  beet  industry  on  "  local 
business  generally  '  *  has  bem  very  pronounced.  Where  installed  it  has  remarkably 
recouped  and  energised  all  kinds  of  local  business.  It  has  revived  and  made  our 
tomis  already  established.  In  places  where  towns  did  not  exist  it  has  made  wem 
(mes  which  have  become  important  centres  of  trade. 

Reverting  now  to  the  cultivation,  the  roots  must  be  carefully 
singled  and  singled  at  the  right  time,  and  then  the  hoeing  must  be 
continuous,  and  must  be  done  so  as  to  entirely  cover  the  roots  with  soil. 
When  once  the  leaves  are  well  up,  they  shade  the  ground  so  completely 
that  weeds  cannot  flourish,  and,  consequently,  sugar-beet  is  particularly 
valuable  as  a  cleaning  crop.  The  worst  of  it  is  that  the  British  farmer 
is  very  slow  to  move  in  a  new  direction,  and  he  naturally  requires  to  be 
convinced,  first  of  all,  that  the  beet  will  pay  him  to  grow;  and, 
secondly,  that  beet  slices  constitute  a  cattle  food  worthy  of  his  attention. 
In  consequence  of  all  this,  it  will  probably  be  very  difficult  to  obtain 
adequate  supplies  for  a  factory  unless  a  really  tempting  price  is  offered 
for  the  roots* 

Now  we  come  to  the  factory  difficulty.  The  industry  is  one 
which  does  not  permit  of  small  factories  being  economically,  that  is  to 
say  successfully,  worked.  It  is  inadvisable  to  erect  a  factory  to  treat 
1^  than  50,000  to  60,000  tons  of  roots  in  the  season ;  xoo,ooo  would 
be  still  more  desirable,  and  such  a  factory,  with  its  necessary  working 
capital,  involves  a  sum  of  from  3^120,000  to  ;^i5o,ooo.  Am^de  wwking 
capital  is  essential  for  many  reasons.  It  is  not  easy  to  get  a  sum  of  this 
description  together  for  a  new  vrature,  and  it  is  for  that  reason  that  I 
have  been  agitating  in  favour  of  Government  assistance  for  the  purpose 
of  enabling  the  first  factory  to  be  built,  and  so  proving  the  industry  by 
actual  manufacture.  In  any  new  industry  the  manufacturing  costs 
at  the  outset  must,  of  necessity*  be  higher  than  latar  on  when 
men  have  settled  down  and  learnt  their  places  in  their  work,  and 
ascertained  the  most  economical  way  of  handling  materials.  This  is 
generally  found  to  be  the  case  in  any  new  factory  erected  on  the  Con- 
tinent where  the  industry  is  thoroughly  understood.  How  much  more 
must  it  be  so  here  in  England  ? 

Another  difficulty  facing  a  factory  in  England  at  the  outset  is  the 
important  one  of  carriage  of  roots.  Until  the  farmers  have  acquired 
confidence  and  experience,  it  would  probably  be  necessary  to  cover  a 
large  area  for  the  purpose  of  obtaining  sufficient  supplies  of  roots  for 
a  factory.  Now,  the  greater  part  of  the  carriage  of  these  roots  from 
distances  would  have  to  be  borne  by  the  factory,  because  if  it  had  to 
come  out  of  the  farmers'  profits,  those  at  a  distance  would  not  grow  the 
roots.  As  the  farmers  acquired  confidence,  however,  it  is  not  unreason- 
able to  suppose  that  the  men  in  the  neighbourhood  of  the  factory  who 
began  by  growing  ten  acres  would  very  likely  grow  twenty  or  thirty, 
consequently  supplies  could  be  obtained  from  a  less  extended  area, 
and  the  costs  of  carriage  would  greatly  diminish.  For  a  factory  working 
50*000  tons  of  roots  a  year,  supposing  ooe-^haU  the  quantity  bad  to  bear 
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a  cost  of  3S.  per  ton  for  carriage,  that  would  be  equal  to  ;f375o,  or 
3|  per  cent,  on  a  capital  of  £100,000,  a  very  serious  item  of  expense. 
Any  assistance,  therefore,  which  can  be  given  the  factories  during  the 
first  few  years  of  their  existence  would  materially  aid  in  attracting 
capital* 

The  question  is,  how  can  it  be  done  ?  and  it  is  unfortunate  here 
that  we  bump  right  into  the  thorny  domain  of  party  poUtics.  May  I 
be  allowed  to  say  that  I  do  not  wish  to  offend  the  poUtical  opinions  of 
anybody,  or  to  advance  any  pohtical  arguments  of  my  own.  I  merely 
wish  to  state  certain  facts  from  which  readers  are  at  liberty  to  draw 
any  arguments  they  please.  I  wish,  however,  that  it  were  possible  to 
eliminate  all  party  politics  in  a  matter  of  this  sort,  for  one  party  is 
sometimes  as  bad  as  the  other,  each  one  trying  to  score  off  the  opponent. 
If  we  could  have  more  consideration  of  this  question  from  the  point 
of  view  of  the  good  of  the  country  and  less  from  that  of  party  poUtics, 
it  would  be  better  for  all  concerned.  By  the  Brussels  Convention  we 
are  precluded  from  anything  in  the  shape  of  bounties  either  to  factories 
or  to  growers  of  beet,  but  in  that  Convention  it  is  specially  stated 
that  any  country  is  permitted  to  protect  its  own  sugar  to  the  extent 
of  not  more  than  2S.  6d.  a  cwt.  The  present  import  duty  on  raw  sugar 
is  IS.  lod.  a  cwt.,  and  if  this  import  duty  was  maintained  and  no  excise 
duty  levied  for  a  term  of  years,  the  advantage  to  a  factory  turning 
out  5,000  tons  of  sugar  would  be  a  matter  of  about  ;^9,ooo  a  year,  and 
might  make  all  the  difference  between  profit  and  loss  in  the  initial  years 
of  difficulty  and  of  the  abnormal  expenses  I  have  alluded  to. 

In  a  pessimistic  paper  that  was  read  last  year  before  the 
Surveyors'  Institution,  reference  was  made  in  the  following  words 
to  this  request  which  had  been  put  forward  for  Government  con- 
sideration of  the  industry  : — 

"The  Government  has  been  asked  to  assist  the  industry  for  five  years.  What 
use  is  that  ?  Who  would  invest  capital  on  a  chance  that  at  the  end  of  five  years 
it  would  be  lost.  Another  large  portion  of  the  capital  would  have  to  be  invested 
in  machinery.  But  machinery  does  not  last  for  ever,  and  even  supposing  we  give 
'  it  a  life  of  twenty-six  years,  at  the  end  of  tliat  time  the  capital  will  be  lost  unless  there 
has  annually  been  put  aside  a  sum  equivalent  to  the  annual  depreciation.*' 

As  I  was  the  culprit  who  first  of  all  asked  in  Parliament  for  this 
term  of  five  years'  consideration,  I  would  like  to  point  out  that  for 
reasons  already  stated  I  believe  that  assistance  for  this  term  would  be 
of  material  benefit.  I  wish,  however,  that  we  could  go  as  far  as  they 
did  in  Austria  in  1831,  when,  after  discovering  the  importance  of  the 
beet  industry  to  the  nation,  all  taxation  was  remitted  for  a  term  of 
ten  years,  and,  as  a  consequence,  factories  were  rapidly  run  up,  and  no 
less  than  half  a  million  tons  of  beet  were  grown  in  the  first  year.  The 
industry  went  ahead  by  leaps  and  bounds,  and  in  the  season  1909-1910 
the  estimated  figures  of  sugar-beet  grown  were  8,100,000  tons  con- 
verted into  1,248,000  tons  of  raw  sugar  of  which  over  700,000  woidd  be 
exported. 

It  has  been  suggested  that  a  large  grant  might  be  made  from  the 
Devdopmoit  Fund  for  the  purpose  of  erecting  am  experimental  factory. 
If  this  can  be  done  it  will  be  of  very  great  assistance,  but,  at  the  same 
time,  besides  the  necessity  of  overcoming  the  difficulties  attendant  on 
the  provision  of  capital,  it  is  equally  important  to  make  it  possible  for 
tiiat  capilal  to  earn  a  profit  afterwards.  If  through  being  unable  to 
sell  the  products  at  such  a  price  as  will  ^ow  profits  in  spite  of  initial 
difficulties,  a  factory,  in  the  early  stages  of  the  industry,  goes  to  the 
wall,  a  great  set-back  will  be  given  to  the  whole  movement   I  do  not 
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at  Mesent  see  any  legitimate  way  of  overcoming  these  initial  difficulties 
ex^pt  by  assistance  in  the  way  indicated.  Once  these  difficulties  were 
overcome  and  experience  gained,  the  factories  might  very  likely  be  able 
to  stand  alone. 

The  most  practical  idea  that  I  have  heard  put  forward  is  that  the 
Development  Commission  should  purchase  a  tract  of  some  5,000  acres 
of  suitable  land  around  a  good  factory  site  and  lease  this  on  easy  terms 
to  an  approved  company,  which  could  thus  produce  itself  most  of  the 
beet  it  required,  and  under  proper  conditions  which  would  be  an 
object-lesson  to  the  whole  country. 

I  am  convinced  that  the  capital  for  the  factory  could,  under  these 
circumstances,  be  found.  Arrangements  could  easily  be  made  for 
growing  tobacco,  hemp,  and  the  other  experimental  crops  mentioned 
in  the  Commission's  recent  report,  whilst  the  capital  value  of  the 
land  would  be  steadily  increasing  under  the  influence  of  the  new 
cultivation. 

An  objection  raised  in  the  paper  referred  to  was  to  the  effect 
that  there  could  be  no  security  for  the  capital  which  would  have 
to  be  invested  in  expensive  plant  and  buildings  which  would  then  be 
of  little  value  if  the  factory  proved  a  failure.  Such  an  argument 
might  just  as  well  be  directed  against  any  form  of  industrial  enter- 
prise,  and  if  it  had  been  the  practice  of  our  forefathers  to  invariably 
work  on  these  lines,  we  should  never  have  become  the  great  manu- 
^turing  nation  that  we  are. 

Equally  surprising  was  the  extraordinary  remark  as  to  the  necessity 
of  writing  off  an  adequate  sum  annually  for  depreciation  of  plant.  I 
am  not  aware  that  this  is  a  proceeding  pecuharly  necessary  in  a  sugar 
factory,  and  I  think  that  any  business  man  will  agree  with  me  that  any 
manufacturer,  in  any  line  of  business,  who  did  not  follow  this  practice 
would  soon  come  in  conffict  with  his  auditors  and  end  in  financial 
disaster. 

I  agree  with  all  that  critics  have  said  with  regard  to  the  necessarily 
conjectural  nature  of  many  of  the  estimates  of  profit  that  have  been 
put  {<^ward  respecting  the  possible  earnings  of  factories,  but  many 
estimates  of  loss  are  just  as  conjectural,  and  some  quite  erroneous.  I 
can  only  repeat  that  if  sugar  factories  are  conunercially  successful  in 
other  countries  no  valid  reason  has  been  shown  why  they  should  not 
be  made  commercially  successful  here,  having  r^ard  to  all  the  points 
that  I  have  mentioned. 

I  do  not  agree  either  with  some  people  as  to  the  value  which 
can  be  placed  on  what  are  known  as  the  beet  slices  for  the  purpose 
of  cattle  feeding.  I  only  know  that  the  dried  form  in  which 
slices  are  now  turned  out  causes  them  to  meet  with  high  approval 
on  the  Continent  of  Europe,  where  £5  and  £6  a  ton  is  readily 
paid  for  them,  and  where  the  demand  is  greater  than  the  supply, 
and  there  is  reason  to  believe  that  in  our  large  towns,  where  so 
many  mangels  are  boi^^t  by  cow-keepers,  when  once  dried  slices 
became  known  they  would  be  highly  appredated.  Mangels  contain 
over  85  per  cent,  of  water,  and  as  a  Lincolnshire  farmer,  who  is  a  great 
believer  in  these  slices,  said  to  me  not  long  ago  :  "  Why  should  a  cow- 
keeper  continue  to  pay  carriage  on  85  per  cent,  of  water  if  he  can  buy 
dried  slices  and  has  got  a  pump  hi  his  own  baclcyard  ?  " 
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The  figures  which  are  sometimes  given  of  dividends  and  profits 
earned  by  foreign  sugar  factories  should  cartainly  be  regarded  with 
great  caution.  A  list  of  such  dividends  appeared  in  a  recwitly- 
published  document,  and  one  factory  was  there  said  to  have  earned 
io8  per  cent.  That  might  have  been  so,  but  this  figure  is  entirely 
nusleading  unless  accompanied  by  details  setting  out  the  capitalisa- 
tion of  the  factory,  and  whether  it  has  not  been  largely  written 
off  by  profits  earned  during  the  many  years  of  high  prices  and 
prosperity.  The  system  of  financing  factories  on  the  Continent  is  so 
entirely  different  from  what  we  shall  probably  have  to  contend  with 
here,  that  comparisons  of  this  sort  are  apt  to  be  very  deceptive.  I 
don't  think  myself  that  any  great  fortune  is  to  be  made  out  of  the 
factories  themselves.  If  we  can  attain  an  average  of  5  to  10  per  cent., 
we  should  be  content  with  that.  If  greater  profits  than  these  can  be 
made,  then  all  the  better,  but  do  not  let  us  start  with  inflated  estimates. 
The  last  two  yeaiB  have  witnessed  almormal  sugar  fHcices  through 
the  vagaries  of  the  weather,  and  as  there  is  a  great  shortage  of 
seed  for  the  present  sowings  it  is  likely  that  prices  will  not  be 
normal  this  autumn,  and  indeed  the  present  forward  prices  for 
October  sug^  are  1/6  to  2/-  per  cwt.  above  the  normal  ones^ 

In  considering  the  prospects  of  establishing  a  permanent  indus- 
try which  can  only  be  so  if  it  returns  satisfactory  average  profits 

over  a  term  of  years,  it  is  not  sound  policy  to  base  calculations 
on  anything  but  what  is  regarded  as  a  normal  price,  about 
10/-  per  cwt.  f.o.b.  Sbmburg  for  the  raw  88%  beet. 

Much  useful  information  will  be  gained  this  year  by  the  oper* 
ations  of  the  factory  now  in  course  of  erection  in  Norfdk  by  the 

Anglo-Netherland  Sugar  Corporation  that  was  floated  last  autumn. 
This  company,  by  its  prospectus,  is  dependent  on  profits  obtain- 
able from  its  old-established  Dutch  factories,  and  claims  that  it 
will  be  able  to  pay  the  interest  on  its  bonds  ^rm  if  the  English 
factory  shows  a  loss  fw  a  year  or  two. 

If,  however^  capital  for  factories  in  England  can  be  obtained 
except  in  conjunction  with  foreign  established  factories,  then  the 
establishment  of  a  home  industry  will  be  a  very  slow  and  difficult 
process.  On  the  other  hand,  if  we  could  have  in  this  particular 
case  a  relaxation  of  our  present  fiscal  practice  to  admit  of  no  tax 
being  levied  on  home  sugar  for  a  term  of  years,  whilst  still  inain- 
taining  the  import  duty  of  i  /lo  per  cwt.,  I  make  bold  to  say  that 
capital  would  be  forthcoming  for  the  erection  of  factories  in  many 
localities,  and  to  the  great  advantage  of  agriculture  and  the  Ci^ise  ^ 
rural  and  industrial  employment.  I  have  discussed  this  matter  with 
many  ardent  Free  Traders,  and  several  of  them,  when  they  have 
once  grasped  the  situation,  have  declared  the  proposal  to  be  sound 
and  desirable.  To  my  obtuse  mind  it  seems  contrary  to  all  common 
sense  to  insist  on  taxing  food  if  grown  in  this  coiuutry  simply  h»* 


cause  the  same  food  is  taxed  when  it  comes  from  abroad,  and  when 
the  absence  of  such  home  taxes  would  undoubtedly  cause  a  great 
and  muchrueeded  industry  to  spring  up  in  our  n^iidst. 

These  remarks  are  made  in  no  partisan  spirit,  iHit  as  mere 

statements  of  fact  which  can  perhaps  be  carefully  considered,  and 

all  I  wish  to  say  is  that  this  proposed  treatment  of  sugar  manu- 
facture as  an  infant  industry"  on  the  lines  laid  down  as  per- 
missible under  Free  Trade  by  John  Stuart  Mill,  is  the  only  real 

I«'^tical  wvy  of  hastening  its  establishment  in  these  I^ands. 

In  conclusion  J  special  attention  might  be  directed  to  the  great 
assistance  which  the  sugar  industry  might  render  to  the  co-operative 
movement.  I  can  give  an  interesting  instance  of  a  successful  co-oper- 
ative sugar  factory  being  recently  laundied  in  Holland.  This  is  the 
Dinteloord  Factory,  of  which  a  print  appears  on  the  following  page, 
and  in  w^hich  the  farmers,  to  the  number  of  700,  are  shareholders, 
holding  3,430  shares  of  £36  each,  of  which  £5  per  share  has  been 
called  up ;  the  balance  of  the  money  was  found  by  banks. 

Tlie  order  for  the  factory  was  only  given  in  the  month  of  January, 

1909  ;  building  was  started  in  February  ;  65;ooo  tons  of  roots  were 
treated  in  1909,  for  which  21s  8d.  per  ton  was  paid,  and  in  igio  87,000 
tons  of  roots  were  treated,  for  which  25s-  id.  was  paid.  Why  is  no  such 
sdieme  possible  in  England  ? 

In  many  districts  it  would  be  most  desirable  that  the  factory 
should  have  the  control— either  by  ownership  or  lease — of  a  con- 
siderable acreage,  say,  2,000  or  3,000  acres.  This  would  enable  the 
agricultural  profits  from  improved  crops  and  stock  feeding  to  be 
combined  with  the  manufacturing  profits.  A  succe^ful  enterprise 
of  this  description  would  give  a  great  impetus  to  the  starting 
of  factories  on  a  co-operative  basis,  whereby  those  who  provide  the 
roots  are  themselves  interested  in  the  profits  of  the  factory,  as  is  so 
often  the  case  in  succ^sful  continental  factories. 

This,  I  submit^  is  the  really  sound  way  of  running  the  sugar 
industry. 

A  hundred  factories  working  in  the  country  would  only  give  us 
about  one-third  of  our  sugar  consumption.  The  capital  esqpenditure 
for  plant  alone  in  these  factories  would  be  wdl  over  six  millions,  to  say 
nothing  of  the  upkeep  and  renewals.  The  real  benefits  from  the 
industry  will  be  derived  from  the  improvement  of  our  agriculture,  and 
the  amount  of  employment  afforded  in  the  rural  districts  and  in  the 
engineering  trades* 

It  is  extremely  difiicult  to  get  the  British  fanner  to  combine  in  any 
form  of  co-operation,  although  we  see  the  immense  benefits  of  such  a 
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system  in  I)etitnark,  Germany,  and  Holland,  and  more  recently  in 
Ireland.  Greater  co-operation  anumgst  out  agriculturists  would  be  a 
lasting  benefit  to  the  country,  and  no  industry  that  I  know  of  offers 

such  inducements  to  successful  co-operation  as  the  one  with  which  this 
article  has  attempted  to  deal.  I  wish  once  more  to  turge  in  the  strongest 
possible  way  that  this  question  of  establishing  a  sugar  industry  is  one  of 
national  importance,  and  if  it  could  be  made  successful  it&  extension 
would  be  rapid  and  its  beneficial  results  far-reaching. 

Denbigh. 

April,  19x2. 
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system  in  Denmark,  Germany,  and  Holland,  and  more  recently  in 
Ireland.  Greater  co-operation  amongst  out  agriculturists  would  be  a 
lasting  benefit  to  the  country,  and  no  industry  that  I  know  of  offers 
such  inducements  to  successful  co-operation  as  the  one  with  which  this 
article  has  attempted  to  deal.  I  wish  once  more  to  urge  in  the  strongest 
possible  way  that  this  question  of  establishing  a  sugar  industry  is  one  of 
national  importance,  and  if  it  could  be  made  successful  its  extension 
would  be  rapid  and  its  beneficial  results  far-reaching. 

Denbigh. 


April,  1912 
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A  GUIDE 


TO  THE 

CULTIVATION  OF  SUGAR  BEET. 

Bv  R.  N.  BOWLING,  NJ).A.,  etc.,.  AgHcullural  Aivi«r. 
soil  a^f  IStS.ts^%an  "fo  VSit  S^^^^  Z'^r/r''  'hat  liferent 

»quiremen.s.  and  t.i'atn.en't  oftie'^;'*<^t'H;^„^^3[^tics. 

SOILS. 

su  Jsfllto'ps^cTi^^^^^^         t  ^  '^^^  f"-ble  loam,  but 

a  fair  crop  ofMangdcis  p^o^^^^^^^  Produce  - 

characteristic  of  beet  cStivS  thif  sufficient  depth.     It  is 

AUTUMN  CULTIVATIONS. 
(I.)    Clean  the  stubbles  after  harvest. 

acre/' It  it'£her  tattl'li      'V^^T      ^^^^-V^^^  manure  per 

ploughing- in  tre'^^'^mn^'^^r^:?^^^^^^^^  df^p 
(in  winch  case  it  must  vJ^Ur-lt^ a^  I  '  ^"^^^  ^^"^  ^^rly  spring 
"  fangine-ss  "  and  ^:Sse^J'^i  t&'''^""  ^"^^  P^^^-- 

the  iSLn'a?  f  cotsfn^'h' thr'^^f  ^^T^^^^^^'  ^  -''^^  - 
soiler  follows  behind  the  tSonTi       ,  ^^'^  This  sub- 

by  a   subsoiler  atLw'rto  l^^'^l  be  done 

with  the  mould-boid  remo^^^^^^  !  F  Z^^'f'  ^  V^ou^^^ 
required  for  Sugart^TXn  fnr  "^^P^^^  °^  ^^^"^'^^^  ^^^l  is 

should  grow  like  a  w^«hn,   ?         Mangolds,  because  the  beet-root 

in  the  sLpTof  :  h^^f^'^Ztl^^^^^^  t  T'''  -^'^t^ 

"fangy,"  which  makes        "r^t"  unsatXt'''  'f' 
pomt  of  view  both  as  regards  suSr  and  5hl  ^'^'^  ^^"^  ^^^^^^v 

Fangy  "  roots "  7^  u     ^  ^'orkmg-up  of  the  "  root." 

"  tare  "  'Lt  Tsletfrnes  obt"  i^ed  m""     ■       ^^^^  ^'^^"^^  <>f 
con<h^n^.  „    ,  -  ^otsut-  nfK^^ 

ing  the  roots  at  the 'L'cto"ree'neJ  f  --h- 
farmer  does  not  wash  t£e  bee t^root"^  *^  ^lie  " 

the  cou'f  oftL:'  pTough'inf  w'o^L'l  T^^^^  *°  ^^soil,  because,  in 
have  a  greater  depth  of  loS^^^S  f '  ^f'P^^'  ^^ould 
the  Sugar-Beet  areas.  available  for  plant  life  prevailmg  in 
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SPRING  CULTIVATIONS. 

The  customary  operations  of  preparation  for  the  Mangold  crop 

to  be  carried  out  to  obtain  a  fairly  line  tilth  or  "  season,"  together 
with  firmness  of  seed-bed  and  a  loose,  friable  condition  below. 

MANURING. 

Sugar-Beet  requires  Nitrogen,  Phosphoric-add,  Potash  and  Lime. 

These  constituents  may  be  in  the  soil  in  a  more  or  less  degree, 
and  the  manuring  must  be  carried  out  accordingly.  * 

Although  a  general  or  "  complete  manuring  is  generally 
necessary,  it  must  not  be  thought  that  the  Sugar-Beet  is  a  gross  feeder. 

The  following  quantities  are  given  as  a  guide,  but  the  manuring 
would  vary  according  to  the  soil  and  conditions  : — 

lo  to  15  tons  of  farmyard  manure  per  acre,  applied  in  the 
autumn  or  not  later  than  the  early  spring  when  possible. 

3  to  5  cwt.  of  Superphosphate. 

to  I  cwt.  of  Sulphate  of  Potash. 

|-cwt.  of  Sulphate  of  Ammonia. 

The  above  mixture  to  be  applied  soon  after  it  is  made,  before 
dressing  the  land  down  for  drilling. 

If  the  soil  is  indined  to  be  add,  it  is  well  to  apply  a  dressing  oi 
lime  in  the  autumn  or  during  the  winter  (where  factories  are  in  exis* 
tence  "  factory  lime  "  is  always  either  given  or  sold  at  a  low  price  to 
the  farmer),  and  Basic  Slag  might  be  with  advantage  substituted  for 
Superphosphate.  As  Slag  is  not  so  quickly  available,  it  should  be 
applied  early. 

Kainit. — ^About  3  cwt.  of  Kainit  can  be  used  instead  of  Sulphate 
of  Potash,  but  it  shoi^d  be  applied  earlier. 

Nitrate  of  Soda. — From  J  to  i  cwt.  of  a  quick-acting  nitrogenous 
manure,  such  as  Nitrate  of  Soda,  should  be  applied  soon  after  the  plants 
are  up,  or  directly  after  singling.  This  manure  is  very  soluble  in  water  and 
quickly  available  for  the  use  of  the  plant,  and  will  help  to  prevent  a 
check  from  wire-worm  or  other  causes.  It  also  assists  the  deep-rooting 
nature  of  the  plant,  and  thus  helps  it  to  resist  the  efiects  of  drought. 
It  induces  hemthy  leaf-formation ;  and,  as  sugar  is  manufactured  in 
the  leaves  before  being  transferred  to  the  roots,  it  will  be  seen  that 
healthy  foliage  is  a  point  to  be  aimed  at. 

Another  one  or  more  dressings  of  ^  to  I  cwt.  of  this  manure  should 
be  applied  if  required,  but  an  excess  will  cause  late  ripening  and 
dark-coloured  coarseness  of  the  foliage,  which  is  not  deared. 


FACTORY  LIM£. 

Per  cent. 

Organic  matter    ..       ..  21.23 

Potash  (K2O)   46 

Phosphoric  Acid  (P2O5)   I.a8 

Lime  or  Caktum  Carbonate  (CaCo3)  . .  . .  9.25 
Water         ..      ..   .  .  49.80 
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DRILLING. 

13  to  25  lbs.  of  seed  per  acre,  drilled  on  the  "  flat." 

t'^^l'^  °"  ^'ecame  it  produces  "roots** 

with  too  much  "  top  "  out  of  the  ground. 

Of  DRILUNa—About  the  same  as  for  Mangolds,  ha  an 
weather  and  a  check,  causes  bolting  of  the  plants  later  on. 

ike  r^wl'^'''''Kf7rf^f^-  ^''^1'  "^^^  between 

AutW  off  ordmary  use  can  be  quite  well  adapted  by 

to  a  ^r/.t.r  .         ^'''r^  The  seed  should  not  be  buried 

te  a  greater  depth  than  three-quarters  of  an  inch,  the  distance  between 
the  rows  being  about  14  to  18  inches,  according  to  conditioiTS^o 
16  inches  is  the  usual  width  on  the  Continent).  «»°<"tt<>n«  (^4  to 

hi.Jr     ^""Pf*?"*       Sood  seed  should  be  used,  having^  wdl-known 
history,  as  inferior  qualities  produce  "roots"  of  a  low  suear  content 
Firms  such  as  Messrs.  Rabbethge  &  Gieseke,  of  meinXn'leben 

''h^  "^'y  ^»«»«fi<=  principles  and  havmg  very 

lengthy  pedigr^  for  sugar  production.  ^  ^ 

ROLLING. 

It  is^ntial  that  the  soil  should  be  firmly  pressed  round  the  seed, 
and  to  obtam  this  condition  rolling  should  be  resorted  to  after  the  drill. 

HOEING. 

Tlie  .Jiorse-hoeing  should  be  started  at  the  earUest  possible  date 

SeinTsWd  afsrb^'™^^  '"7^  ''''  ^^^^^^  «^  ^he  p^ant  Hand.' 
noemg  should  also  be  done  as  early  as  possible,  and  the  plants  bunched 

^  On  the  Con  in.  .  ■  '""''^  7-inch  blades Tre  generally 

faSishP^    PhiM         !i'"^^'"^    ^^"^  ^fter  the  "  bunching" 

U  anished.    Children  and  women  work  on  their  knees  and  take  cs^fn, 

^%^l"'''JTu  P't"'     '''''  "  '-"'^h"  when  pul  nrthe  otLrT^^ 

^e  Ihh  ?he  o^hr  h  "  H  ''lu'''  P^-^^        desired  to Te^e 

ttoftwil  I  fi^"',^^""^'        remainder  of  the  "bunch"  are  puUed, 

Tn-^tilW-t^^^^^^^^^ 

Mother  ways         OV^^^^  lormation  of  nitrates.   Hoeing  also  assists 

wm  a"  ow!  ^^-^^^  «^ould  be  continued  as  long  as  the  plants 
per  ^e.  *»a«d-hoeing  and  singling  should  be  about  15/-  to  25/- 
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The  hand-hoeing  is  often  done  on  the  Continent  by  gangs  of 
Russian-Polish  women,  who  work  usually  on  the  jnecework  system ; 
but  if  paid  by  the  day  the  wages  come  to  2/6  a  day — i.e,,  i  /3  to  i  /6 
a  day  in  cash,  plus  housing,  firing,  lighting,  milk,  potatoes,  etc.»  to 
value  of  I  /3  a  day.  Singling  is  usuaUy  done  by  school  chUdren  on 
half-holidays  or  after  school-time. 

The  horse-hoes  are  fitted  with  the  usual  "A"  or  "V"  shares 
and    L"  shaped  blades,  and  do  five  rows  at  a  time. 

LIFTING. 

The  lifting  can  be  done  by  proper  hand  tools  or  with  lifting  ploughs. 
Failing  these,  it  is  very  practical  to  run  one  of  our  ordinary  farm 
ploughs  close  up  beside  the  row,  thus  ploughing  away  the  soil  from  one 
side  and  leaving  the  beet  sufficiently  exposed  to  be  e^siiy  puUed  by 
hand. 

As  the  l)eets  are  pulled  they  should  be  laid  in  rows,  and  the  tops 
and  leaves  chopped  off  with  a  spedally-constructed  chopper.  As  any 
portion  that  has  been  exposed  above  ground  is  valueless  for  sugar 
fnaking,  it  is  necessary  that  the  beet  should  be  topped,  so  that  libi 
p^een  part  is  left  with  the  leaoes.  It  is  usual  for  the  beet  to  be  topped 
about  |-inch  to  |-inch  below  the  crown. 

The  beets  are  then  thrown  into  heaps  ready  to  be  conveyed  to  the 
factory. 

In  cases  where  the  beetroots  are  to  be  fed  on  the  farm  the  areas 
that  are  not  weighed  can  have  the  leaves  wrung  or  chopped  off  in  the 
usual  way. 

The  cost  of  lifting,  topping  and  putting  into  heaps  on  the  land 
should  be  about  25  /-  to  30  /-  per  acre  when  the  whole  crop  is  topped 
as  for  a  factory.  Growers  will  receive  advice  and  assistance  from  the 
Association  ;  and,  in  districts  where  any  extensive  area  is  being  grown, 
it  is  suggested  that  the  proper  ploughs  or  tools  shall  be  obtained  for  the 
use  of  growers. 

GENERAL  INFORMATION. 

Rotation  or  Place  in  Cropping. — As  a  rule,  Sugar-Beet  takes 
the  jdace  on  the  Continent  of  our  Mangolds,  Swedes  and  Turnips,  and 
is  grown  either  once  m  three  years  or  once  in  four,  and  rarely  evary 
other  year. 

In  the  great  Sugar-Beet  areas  aroimd  Magdeburg  the  general 
system  is  a  four-course  one — Sugar-Beet,  Barley,  Seeds,  Wheats 
but  a  six-course  rotation  is  often  preferred. 

( I . )    Sugar-Beet.  { 4. )  Barley. 

(2.)    Spring  Wheat.     •      (5.)    Seeds  (Clovers,  &c.). 

(3.)    Sugar-Beet.  (6.)  Wheat. 

In  this  way  Sugar-Beet  is  grown  twice  in  .six  years,  and  Clover  only 
comes  once,  thus  helping  to  prevent    clover  siclgaess.'* 

We  mention  some  other  rotations  : — 

• 

(I.)   Beet.  Beet.  Beet. 

(2.)   Barley.  Summer  Wheat.  Wheat. 

(3.)   Chicory*         Barley.  Barley. 

( 4 . )   Wheat.  Potatoes.  Cloven 

(5.)   Beet.  Beet.  Beet. 

(6.)   Barley.  Wheat.  Wheat. 
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^^rl  IF''^^^        Sugar-Beet  will  replace  a  portion  of  our  root 

alongside  Mangolds.  Swedes  and  Turnip, 
tolu  <S  ofttocl       ^^J'^^^^i^^  ^it^  the  residual  sugar-beet  p,^ 

^  J}^  "^'^^  ""i""  probably  take  the  place  of  barley  or  other  straw  crops, 
as  well  as  ordinary  roots  in  Fen  districts,  or  where  barley  gets  "laid'' 
aad  IS  of  a  poor  quality,  " 

Different  districts  and  different  local  conditions  wfll  undoubtedly 
^nnVf  ^'^^^^nt  systems  of  cropping;  and.  therefore,  the  continud 
controversy  about  Sugar-Beet  v.  Mangolds  is  not  nearly  so  important  in 
practice  as  it  wou  d  at  first  seem.  In  HoUand  both  crops  S'e  largely 
grown  on  the  same  farms.  '^s'^^y 

FEEDING  OF  SUGAR-BEET  PULP  OR  SLICES  WITH  LEAVES 

AND  TOPS. 

h..J\Su^^^^  wet  slices  are  taken  back  by  carts  that  have  delivered 
^ttr»  7 beets  have  been  delivered  from  a  distance  it  is  often  the 
custom  to  return  the  slices  dried.  These  are  bagged  as  with  dried 
grains. 

«r«f  ?•  *®  """^  they  P^'efer  to  have  the  pressed 

S  LrS';r     ^r!u^'?        ^""^^  '^^'^P^  P^ts  in  alternate  layers 

Vr^fhi  ?    '  ^^^""^^        tops,  the  whole  being  "drawn''  to 

co^hdate  in  the  same  way  as  when  we  draw  our  carts  over  the  dumr 
flMxens.  The  clamp  is  then  covered  with  earth  to  a  depth  of  from  ift 
to  2ft  and,  if  properly  made,  this  silage  can  be  kept  for  two  years,  or 
even  longer,  or  it  can  be  opened  after  about  two  or  three  mon^T^ 

crr,o7^''^'     ^  yields,  clamps  are  kept  over  to  guard  against 

small  crops,  such  as  were  experienced  in  a  year  like  1911.  '^'^^ 

lf«nlL^  *o  ventilate  the  clamps  for  a  time  as  with 

Mangolds,  and  also  to  allow  the  drainage  water  to  escape. 

^fuff^u  *  Sugar-Beet  areas  of  Germany  and  Austria  no  other  root- 
stuff  besides  beet  slices  are  used  for  feeding  to  cattle,  but  ^Mu^ 
and  some  parts  0/  Frame  Mangolds  are  fed  il  conjunctUmwm  the^, 

MOLASSES. 

fh.  ,^°^^^^e^o^  so-called  "agricultural  treacle"  is  a  by-product  of 
S  is  iSL  '         ^'"1      uncrystallisable  portion  of  the  beet  Tuice 
Doses     f tVn production  of  alcohol,  and  for  feeding  pur- 

the  ct^»a;*  trzi:^^y\t^z-^  ^^^^^^  ^  ^ 

effert^^'^T.T""^  exercised  in  using  it  because  of  its  "opening" 
i^  m^'s^;'^]:^^^^^      of  an  animal  as  a  guide.  th^SlS.. 

Fatting  beaste   ^its. 

Sheep  . .  , 

^  '        "        '  •    o  ** 

Cows  ^  2 

^io^ses    ..   ..  2 " 

ti«n  ^  '^^^  "^^^'^y  fed  to  animals  nearing  partui*. 

tion,  because  it  is  said  to  be  Uable  to  cause  abortion.  Pariui*. 
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I>AILY  RATIONS  ON  A  TYPICAL  DAIRY  FARM  IN  GERMANY 
WHERE  200  COWS  ARE  KEPT,  THE  MILK  BEING  SOLI> 

WHOLESALE  AT  6d.  GALLON. 


Cows  In-Milk. 

8  lbs.  Dried  Sugar-Beet  Pulp. 
8  lbs.  Ensilaged  Sugar-Beet 

Leaves  and  Tops. 
4jlbs.  Cotton  Meal. 
2  lbs.  Bran. 
8  lbs.  Oat  Straw. 


j-lb.  Dried  Sugar-Beet  Pulp. 
^-Ib.  Molasses. 
J-Ib.  Poppv  Seed  Cake. 
}-lb.  Kibbled  Barley. 


Farm  Horses. 

1  to  2  lbs.  Dried  Sugar-Beet  Pulp. 

15  lbs.  Oats. 

2  lbs.  Beans  when  working  hard, 
gibs.  Hay. 


Sheep. 


5  lbs.  Ensilaged  Leaves  and  Tops- 
:J-lb.  Maize, 
i-lb.  Rice  Meal. 


DAILY  RATIONS  ON  A  FARM  IN  HOLLAND. 

Fatting  Bullocks. 

180  lbs.  wet  or  i8  lbs.  dry  pulp,  or  140  lbs.  Mangolds,  plus  other 
cxmcentrated  loods. 

Store  Cattle. 

60  lbs.  wet  or  6  lbs.  dry  pulp,  or  40  lbs.  Mangolds,  plus  meals  and 
hay  or  straw. 

Cows  In-Milk. 

50  lbs.  wet  or  5  lbs.  dry  pulp,  or  40  lbs.  Mangolds,  20  lbs.  ensilaged 
Sugar-Beet  Leaves  and  Tops,  plus  concentrated  foods  and  hay. 

The  question  as  to  the  value  of  the  residual  Sugar-Beet  Slices  or 
Pulp  for  feeding  to  stock  in  this  country  was  from  the  first  recognised 
as  being  of  the  utmost  importance,  and  accordingly  large  quantities  of 
this  food-stuff  were  purchased  by  The  National  Sugar-Beet  Associa- 
tion, and  extensive  trials  have  been  carried  out  in  conjunction  with 
Agricultural  Colleges  and  the  Norfolk  Agricultural  Station,  with 
fatting  beasts  and  dairy  cows,  to  demonstrate  the  value  when  com* 
pared  with  Swedes  and  Mangolds. 

The  information  that  has  come  to  hand  up  to  the  present  points 
to  two  outstanding  features  : — 

(i.)  That  Sugar-Beet  Pulp  has  given  superior  results  over 
Swedes  and  Mangolds  when  fed  to  fatting  beasts. 

(2.)  That  the  milk  production  is  equals  and  the  resulting 
butter  is  firmer  and  has  a  better  colour  when  made  from  putp'fed 
cows  as  compared  with  cows  fed  on  Mangolds. 

All  other  foods  are  alike  f <»:  both  lots  of  animals  in  each  trial* 

The  proportion  of  the  dried  Sugar-Beet  Pulp  to  Mangolds  is  ilb.  of 
pulp  to  81bs.  of  Mangolds. 

This  ratio  has  been  fixed  on  a  scientific  and  practical  basis. 

A  special  report  will  be  issued  on  these  feeding  trials. 
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Analysis  of  Dried  Sugar-Beet  Pulp.  Wet  Pulp.  Mangoldsi^ 
Carbohydrates  or  fat  formers,  64%  of  which 

5  to  7%  is  sugar  10  %    . .  9-2% 

Albuminoids  or  flesh  formers  8%    . .  . .       i-3%    •  •  11% 

Water,  6%  to  7% 

100  lbs.  of  Sugar-Beet  yield  50  to  70  lbs.  of  wet  pressed  pulp, 
which  is  equal  to  about  5  to  7  lbs.  of  dry  pulp  or  slices. 

100 lbs.  Mangolds  contain  lib.  albuminoids  and  gibs,  carbo- 
hydrates. 

100  lbs.  Swedes  contain  1.251b.  albuminoids  and  7  lbs.  carbo- 
hydrates. 

lolbs.  Sugar-Beet  Dry  Pulp  contain  lib.  albuminoids  and  7lbs> 

carbohydrates. 

COSTS  AND  RETURNS  PER  ACRE. 

The  yield,  of  course,  would  vary  according  to  circumstances  ;  but 
assuming  normal  conditions  and  proper  treatment,  a  yield  of  13  tons 
.might  be  looked  for  on  the  average. 


Sugar-Beets.  Mangolds. 

£  s.  d,  £  s. 

13  tons  washed,  28  tons  topped, 

topped  and  de-  tailed,  cleaned, 

livered  at     ...  13   o   o   and  sliced,  at 

Leaves  and  tops     o  15   o    7/6  per  txm  ...  10  xo 

Value  of  portion 
of  beet-pulp  re- 
turned free,  say 
15/-   o  15  o 

Free  seed,  say  20 

lbs.  at  say     ...    o    7  o 

Value  of  portion 
of  lime  returned 
free    030 


SwsDSS  &  Turnips. 
d.  £  s.  d 

15  tons  at  5/- 
iffedinyards     3  Z5  ^ 

or  say  250  sheep 
O    for  one  week  at 
30/-  per  100  = 

75/-. 
Jj^nrial  value 

after  sheep  and 
value  of  tread- 
ing land,  say...    i  ( 


o 


15   o  o 


10  10  o 


Total  cost  of  pro- 
ducing crop  and 
delivering  to 
factory  (this 
could  often  be 
less)  12 

Net  cash  profit  as 

soon  as  roots 
have  been  de- 
livered, say  in 
October  or  No-  —  ■ 
vemb^        ...  £i 


Cost  of  producin  g 
crops,  including 
topping,  tailing 
and  slicing    ...  10  10  o 


4  15  ^ 

Cost,  say  £6  los..  6  zo  o 


o  o 


o  o 


ProEt 


Nil 


Loss      ...  £1  15  o 


The  average  yields  of  above  crops,  as  stated  by  the  Board  of  Agri- 
culture and  the  German  Authorities,  are  : — Sugar-Beet :  Germany^ 
12  tons.  Mangolds  :  England,  20  tons.  Swedes  and  Turnips  :  Eng- 
land,  14  tons.   My  valuation  of  7  /6  per  ton  for  Mangolds  is  based  om 


-two  years'  trials  carried  out  with  fatting  beasts  on  Roots  v.  a  Sugar 
Food,  at  Wye,  Agricultural  College,  Kent.  The  sugar  food  cost  per 
ton,  and  ilb.  gave  the  same  results  as  I4lbs.  Mangolds  both  as  to 
weight  and  cash  returns.  The  foregoing  figures  can  be  altered  accord- 
ing to  the  district ;  and.  therefore,  must  be  read  in  an  explanatory 
sense,  and  not  as  a  hard  and  fast  rule. 

THE  INDIRECT  PROFITS. 

Sugar-Beet  culture  will  help  to  raise  the  standard  of  farming 
Vfherever  it  is  grown  extensively  for  a  factory. 

Such,  undoubtedly,  has  been  the  result  in  the  great  Sugar-Beet 
areas  of  Germany  and  other  countries,  higher  yields  of  other  crops, 
more  head  of  stock  per  acre,  increased  value  of  land,  and  the  general 
prospenty  of  the  whole  countrysicle  has  foUowed  in  the  wake  of  the 
Sugar-Beet. 

In  quoting  some  figures  given  me  by  the  Director  of  one  of  the 
Imperial  Farms  in  Austria,  let  me  say  that  careful  records  have  been 
kept  of  yields  of  crops  before  and  smce  the  erection  of  a -Sugar-Beet 
Factory  on  the  Estate  some  50  years  ago.   Since  the  introduction  of 
bugar-Beet  one-third  of  the  area  of  a  1,000  acre  farm  has  been  devoted 
to  this  crop,  and  thus  is  not  available  for  cereals.    They  get.  however 
an  equal  aggregate  yield  of  straw  crop  and  grain  to  that  obtained  wheil 
a  much  larger  area  was  devoted  to  these  straw  crops ;  also,  whereas 
40  cows  were  kept,  200  are  now  kept  on  the  same  area.  These 
statistics  do  not  bear  exact  relation  to  our  farming,  because,  to  a  certain 
extent,  mangolds  have  already  influenced  our  farming  in  the  same 
direction  ;  but  such  facts  go  to  show  that  our  country  and  nation  would 
very  largely  benefit. 

This  improvement  is  already  being  seen  by  farmers  who  have 
cultivated  Sugar-Beet  for  a  few  seasons  in  this  country,  and  they  find 
It  makes  a  splendid  preparation  crop  for  wheat  and  potatoes.  One 
meets  with  instances  in  Germany  and  France  where  large  tracts  of 
;waste  sandy  lands  have  been  brought  under  the  plough,  and  are  now 
being  successfully  farmed  through  the  beneficial  effects  of  Sugar-Beet 
culture.  Land  that  was  practicaUy  valueless  is  now  let  and  farmed  to 
the  benefit  of  the  tenant,  the  landlord  and  the  whole  community. 

The  reason  is  that  Sugar-Beet  is  the  best  cleaning  fallow  crop 
an  existence.  Humus  is  maintained  in  the  land  by  applications  of 
dung  and  the  large  quantities  of  root  fibres  that  are  left  aft«sr 
removal  of  the  crop.  The  minerals  that  are  removed  by  the  crop  axe 
nearly  all  returned  to  the  land  by  feeding  the  pulp  and  leaves,  or 
i»l<mghing  the  latter  in,  and  by  the  return  of  the  factory  lime.  The 
sugar  which  is  retained  by  the  factory  is  manufactured  in  the  leaves 
from  carbon-dioxyde  (carbonic  acid  gas)  from  the  air  and  water  from  the 
soil,  and  therefore  does  not  in  any  way  rob  the  soil.  The  deep  rooting 
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•nature  of  Sugar-Beet  (the  root  system  penetrates  to  a  depth  of  several 
•feet)  helps  to  open  up  the  subsoil,  and,  by  disintegration  and  aeration, 
gradually  brings  a  larger  area  into  a  condition  suitable  for  plant  life. 

One  is  constantly  asked  why  the  Enghsh  farmer  should  not  carry 
•out  this  deep  and  thorough  tillage  with  his  present  crops.  The  answer 
is  that  it  is  simply  a  matter  of  £  s.  d.  The  Sugar-Beet  farmer  fully 
realises  the  value  of  careful  cultivation  ;  but  he  also  know  s  that  at  the 
■end  of  the  season  he  will  receive  a  prompt  cash  return.  His  money  is 
turned  over  quickly,  and  he  can  purchase  beet  pulp  and  other  foods 
and  go  on  feeding  stock  in  the  same  way  as  the  farmer  who  grows 
ordinary  roots,  and  consequently  he  can  turn  his  money  over  twice. 
Having  cash  to  go  on  with,  he  is  not  obliged  to  rush  his  corn  crops  on 
the  market,  as  is  too  often  the  case.  The  swede  and  turnip  grower, 
feeding  his  roots  to  sheep  or  other  stock,  has  to  wait  some  time  before 
he  gets  his  money  back,  and  then  it  is  very  problematical  as  to  whether 
there  is  a  profit  or  a  loss. 

This  point  is  a  very  important  one.  The  farmer  who  is  grow- 
ing 10  acres  of  ordinary  roots  may  sink  from  £60  to  over  £100  of 
money  in  his  cleaning  operations,  &c.,  and  will  have  to  wait,  as  a  rule, 
until  the  spring  before  he  gets  his  money  back.  The  Sugar-Beet  grower 
on  the  other  hand,  will  have  something  like  £130  gross,  plus  feeding  stuff 
returned  to  him  in  October  or  November. 

As  Sugar-Beet  will  probably  be  grown  and  fed  in  conjunction  wiA 
our  ordinary  root  crops,  it  may  be  looked  upon  as  being  an  Auxiliary 
Cash  Crop,  which  will  not  replace  highly  lucrative  crops  ;  but  which  will, 
at  all  events,  partly  taike  the  place  of  the  least  paying  crops  in  the 
rotation. 

All  European  countries,  except  our  own,  cultivate  large  areas  of 

land  for  Sugar-Beet.  The  labour  is  usually  anything  but  cheap,  and 
1he  rent  in  the  good  beet  areas  averages  from  £2  los.  to  £5  per  acre. 

In  Holland  there  are  something  like  130,000  acres  of  Sugar-Beet 
^own  annually  against  50,000  acres  of  mangolds. 

Free  Trade  is  in  existence,  and  the  farmers  are  not  tied  up  or 
•ol^ed  to  grow  Sugar-Beet  when  they  renew  their  contracts. 

They  have  a  great  .dairying  industry ;  and,  therefore,  know  full 
-well  the  value  of  Mangolds.  Why  is  it  that  they  grow  more  exteiuave 
areas  of  Sugar-Beet  than  Mangolds  ?  There  can  only  be  one  answer 
— and  that  is,  that  it  pays  them  to  grow  Sugar-Beet. 

In  conclusion,  may  I  draw  attention  to  a  perfectly  obvious  fact  ? 
Factory  owners  must  make  the  growing  of  Sugar-Beet  pay  the 
iarmer,  otherwise  the  farmer  will  refuse  to  grow.  It  is  a  great  industry 
that  is  dependent  on  Agriculture,  and  the  profits  and  benefits  must  bet 

iand  surely  are,  mutual. 
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A  CO-OPERATIVE  SUGAR  FACTORY  IN  HOLLAND. 

"  Home  Counties."  * 


This  article  appeared  in  The  Journal  of  The  Board  of  Agriculture  for- 
March,  1912,  and  is  reprinted  by  kind  permission  of  The 
CoufyroUer  of  His  Majesty's  StaUonery  Office, 

The  fust  co-operative  sugar  factory  which  was  established  i» 
Holland  is  in  Zealand,  at  Sas  van"  Gent.  In  1909-10  it  worked  up 
47,600  tons  of  beets,  and  in  1910-11  some  53,000  tons.  It  paid  23s.  id. 
per  ton  in  the  former  campaign,  and  24s.  2d.  in  1910-11.  The  sugar 
pCTcentage  in  the  one  campaign  was  16.27,  and  in  the  other  17.16, 
The  beets  handled  daily  averaged  780  tons  in  1909,  and  800  tons  in. 
1910.  The  factory's  capital  consists  of  900  shares  of  about  ;(33  each, 
on  which  about  is  paid.  They  are  practically  all  held  by  farmers. 
The  minimum  quantity  of  beets  that  may  be  sent  in  per  share  is  15  tons, 
and  the  maximum  30  tons. 

The  most  modem  co-operative  factory  in  Holland  is  situated  at 
Dinteloord.  The  order  for  this  factory  was  given  to  the  contractors 
on  January  9th,  1909  ;  building  began  in  February,  and  the  factory 
was  making  sugar  on  October  13th  in  the  same  year. 

The  ligures  in  the  following  table  show  the  results  of  its  wording 
in  the  three  seasons  during  which  it  has  been  in  operation  : — 

1909-10.  iQio-ii.  1911-12. 

Beethandled  in  season...      65,000  tons  87,000  tons  119,000  tons 

»         daily      ...        1,038   „  1,333  1,400  „ 

Frice     ,„      .,.      ...    ais.  8d.  per  ton  25s.  id.  per  ton  aSs.  4d.  per  ton 

Members    644 


Share: 


70-1  720 
3,1.50  3,368  3,430 


Some  three  hundred  of  the  members  have  only  a  single  share  each. 
In  1509-10  the  quantity  of  beets  received  per  share  was  21  tons ;  in« 
1910-11,  26  tons;  and  in  1911-12,  34  tons,  the  maximam  allowed^ 
being  35  tons. 

On  the  original  3,000  shares  the  farmers  paid  4s.  per  share, 
making  a  total  of  £25,000.  Four  per  cent,  must  be  paid  on  th^.  The- 
cost  of  the  factory  was  ;f  135,000.  The  balance  was  found  by  means  of 
"  shares,  mortg^es,  bankers  and  members." 

The  farmers  are  justifiably  proud  of  their  up-to-date  factory.  Its- 
manager  is  the  son  of  the  late  manager  of  tiie  biggest  sugar  factory  in 
the  country,  the  premises  of  which  adjoin  the  co-operative  enterprise  at 
Dinteloord.  The  factory  is  to  be  enlarged  at  a  cost  of  from  £10.000  to 
£14,000  to  a  total  capacity  of  1,700  tons  daily,  and  may  therefore 
become  the  biggest  sugar  factory  in  Holland. 

I  found  about  3,000  tons  of  beet  piled  up  outside  the  factory,  the 
stacks  reaching  as  high  as  the  houses  that  had  been  built  for  the 
accommodation  of  the  director,  chemist,  accountant,  and  engineer,  for 
in  a  "  campaign  "  which  goes  on  day  and  night  all  responsible  persons 
must  be  on  the  spot.  One  of  the  three  electric  cranes  is  alone  capable 
of  transferring  400  tons  of  beets  in  a  day  from  the  barges  to  the  concrete- 
slopes  of  the  storing  place.  There  were  convenient  facilities  for  weigh- 
ing both  the  railway  and  the  farm  wagons  of  beet,  before  and  after  their 
loads  were  shot  out.    The  weight  of  the  barges  is  also  taken  before  and 

^Author  of  "Sugar  Beet:  Some  Facts  and  Some  Allusions."  Publishedi 
at  "The  Field"  Office,  Breams  Buildings,  W.C.     Price  6/-  Net. 
The  most  complete  and  impartial  work  on  tHs  question 
published  in  the  United  Kingdom. 
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.after  unloading  by  calculating  displacement.  In  order  to  estimate  ft 
consignor's  sugar  percentage  a  sample  is  taken  of  every  four  tons  Utted 
out  of  the  barges,  of  every  single  wagon  load  when  the  beets  are  received 
by  rail,  and  of  every  eight  loads  when  they  arrive  by  road. 

■  As  the  novice  never  realises  the  quantity  of  water  needed  by  a  big 
■suear  factory,  it  may  be  mentioned  that  at  Dinteloord  some  1,200  tons 
a  dav  are  used.  The  daily  consumption  of  lime  is  42  tons.  Coal  costs 
nearlv  Qd.  per  ton  of  beets.  The  "  campaign  "  ;  staff,  which  numbers 
about  500  for  day  and  night  shifts,  receives  about  £5,600  m  wages. 
This  does  not  include  the  pay  of  the  heads  of  the  factory  or  the  office 
■staff  As  it  is  seldom  that  one  hears  of  an  estimator  ot  the  cost  of  an 
English  factory  saying  anything  about  the  expense  of  keepmg  the  place 
in  order  when  it  is  not  working,  it  is  worth  notmg  that  at  Dmteloord, 
•without  counting  head  officials  and  the  office  staff,  there  are  sixty  men 
on  the  place  after  the  sugar-making  is  over. 

The  shareholders  receive  wet  pulp.  Most  of  them  live  close  at 
liand,  so  that  they  prefer  wet  shoes  to  dry,  but  the  factory  tries  to 
squeeze  out  as  much  water  as  possible. 

I  was  assu  ed  that  only  three  out  of  the  twenty-five  joint  stock 
sugar  factories  in  the  Netherlands  pay  for  beets  accordmg  to  the  per- 
centage of  sugar  in  the  same  way  as  the  co-operative  ones  do.  After 
the  season  of  iQio-ii  Dinteloord  paid  off  more  than  £4.000  m  redemp- 
tions. As  a  result  of  this  season  (1911-12)  it  will  probably  carry  more 
than  /20  000  to  reserve,  and  the  members  will  be  paid  about  8s.  4<I. 
more  per  ton  for  their  beets  than  they  would  have  got,  so  I  was 
informed,  from  the  joint  stock  companies. 

The  co-operative  factorv  struck  me  as  frugally  but  efficientiy 
Dlanned  The  co-operators  reduce  the  amount  of  their  machinery  by 
contenting  themselves  with  the  production  of  an  unrefined  white  sugar. 
It  is  thought  that  this  is  more  profitable  than  refining,  which  means 
increased  capital,  a  higher  excise  duty,  and  finding  trade  customers. 
Everyone  who  has  thought  about  these  considerations  attaches  weight 
to  them,  though  an  experienced  sugar  firm  may  well  find  a  great 
advantage  in  refining  as  well  as  in  simply  making  sugar. 

Dinteloord  has  been  happy  in  the  time  of  its  starting.  After  the 
Sas  van  Gent  factory  was  started  sugar  prices  went  down  ;  since 
Dintdoord's  first  season  prices  have  kept  going  up.  The  managing 
director  laid  the  greatest  stress  on  the  help  this  had  been.  If  old 
hands  in  sugar  beet  culture,  not  unacquainted  with  sugar  manufac- 
ture, attach  importance  to  such  a  piece  of  good  fortune,  how-  necessary 
it  is  that  English  factory  promoters  should  be  far-seemg  and  cautious. 
When  I  went  over  the  Dinteloord  factory  in  November  most  of  the 
sugar  had  already  been  sold  at  good  prices  in  advance  of  manufacture 
From  the  farmers'  point  of  view  the  co-operative  factory  is  no 
•  -doubt  the  ideal  way  of  going  to  work :  the  agricultunst  gets  his  profits 
as  a  beet  grower  and  his  dividend  as  a  su|pr  manufacturer. 

The  managing  director  of  the  Dinteloord  factory,  who  has  large 
farming  interests  in  Zeeland,  told  me  that  he  would  obtain  43  tons  of 
T)eet  per  hectare  (2^  acres),  over  an  area  of  Ii8  hectares.  He  reckoned 
•in  fact  that  his  crop  would  be  over  5,000  ton**.  The  analysis  of  hK  first 
cargo  to  arrive  at  the  factory  reached  the  high  sugar  per^ntage  of  19.3, 
and  in  later  cargoes  he  had  touched  17  and  higher,  but,  he  s^d,  now 
the  rain  has  come  I  may  be  down  to  16  per  cent.'  The  highest  sugar 
percentage  is  obtained  after  wheat,  and  the  least  after  dover  and  green 
manure.  The  English  farmer  who  reads  this  should  remember.  Of 
•course,  that  this  is  experienced  culture  on  highly  suitaWeland, 
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THE  PRODUCTION  OF  BEET  SUGAR  IN  A  CONTINENTAL 

FACTORY, 
R.  N.  DowuNG,  NJ)JV. 

This  article  appeared  in  The  Journal  of  The  Board  of  Agriculiure  for 
March,  1912,  and  is  reprinted  by  kind  permission  of  The 
Controller  of  His  Majesty's  Stationery  Office. 


A  factory  generally  starts  its  "  campaign,"  or  season,  as  soon  as. 
tiie  beets  are  ripe  enough.  This  is  often  as  early  as  the  middle  of 
September  on  the  Continent ;  and  to  induce  farmers  to  send  their 
rw)ts  earlier  or  later  than  the  majority,  it  is  not  unusual  for  a  factory  to 
offer  a  rather  higher  price,  as  it  is  very  necessary  that  the  supply 
should  be  regulated.  This  question  is  only  vital  where  very  sharp 
frosts  are  experienced  before  Christmas.  Badlv  frosted  beets  Ccu  be 
worked  up  if  taken  before  the  thaw  sets  in,  but  after  this  they  become 
woolly  "  and  soft  through  the  bursting  of  the  cells,  and  are  then 
liable  to  give  trouble  in  the  factory. 

Delivery,  Weighing  and  Sampling  of  Roots.— The  delivery  of 
the  "  roots  "  takes  place  by  road,  rail,  or  water.  The  wagons  or  railway 
trucks  are  weighed  over  a  weighbridge  both  before  and  after  unloading, 
and  It  IS  the  usual  custom  for  sample  quantities  of  about  one  to  two 
bushels  to  be  taken  from  the  wagons  of  each  farmer  for  a  few  days  at 
the  beginning  and  at  intervals  during  the  "  campaign."  These  are- 
weighed,  washed  and  re-weighed,  in  order  to  ascertain  the  amovnt  of- 
tare  to  be  deducted,  which  usually  amounts  to  from  10  to  20  per 
cent.  Sample  roots  are  also  analysed  for  their  sugar  content  by  means- 
of  the  polarimeter. 

Disposal  of  Roots  at  the  Factory.— The  wagons  are  dra^^  n  up 
alongside  the  "  flumes  "  or  open  channels  and  unloaded  mechanical! v 
by  means  of  hydraulic  levers  under  the  railway  trucks,  or  by  hand- 
forks.    The  latter  is  much  the  more  common  method. 

The  "  yard  "  of  a  modern  factory  is  chvided  up  into  long  parallel" 
channels  or  pits,  which  are  about  looft.  (more  or  less)  in  length  ^'oft 
to  30ft.  wide,  and  4ft.  to  15ft.  in  depth.  The  pit  is  built  of  brick  or 
concrete  with  a  "  flushed  "  surface,  and  its  sides  slope,  so  that  at  the 
bottom  it  is  only  a  few  feet  across.  An  open  channel  (see  B)  rutis 
down  the  middle,  having  a  width  and  depth  of  about  2ft.  I  on  jiates 
are  laid  across  the  top  of  the  gutter  B.  except  where  the  beets  a"e 
allowed  to  fall  into  it.  Water  rushes  along  this  gutter,  and  thus  floats- 
them  towards  the  factory. 


Channel  along  which  Beets  are  Floated  towards  the  Factory^. 


A 

Reproduced  by  kind  permission  of  Messrs.  Br£ixf£lo^  Dan£k  &  Co* 


Evaporating  Plant, 
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A  factory  generally  starts  its  "  campaign,"  or  season,  as  soon  as- 
the  beets  are  npe  enough.  Tins  is  often  as  early  as  the  middle  of 
September  on  the  Continent ;  and  to  induce  farmers  to  send  their 
roots  earlier  or  later  than  the  majority,  it  is  not  unusual  for  a  factory  to- 
offer  a  rather  higher  price,  as  it  is  very  necessary  that  the  supply 
should  be  regulated.  This  question  is  onlv  vital  where  very  sharp 
frosts  are  experienced  before  Christmas.  Badly  frosted  beets  can  be 
worked  up  if  taken  before  the  thaw  sets  in,  but  after  this  they  become 
'.'  '^'f^'^y  ".  and  soft  through  the  bursting  of  the  cells,  and  are  then 
hable  to  give  trouble  in  the  factory. 

Delivery,  Weighing  and  Sampling  of  Roots.— The  delive-  v  of 
the  "  roots  "  takes  place  by  road,  rail,  or  water.  The  wagons  or  rai:  v.  ay 
trucks  are  weighed  over  a  weighbridge  both  before  and  after  uuloiOmg 
and  it  IS  the  usual  custom  for  sample  quantities  of  about  one  t<  two 
bushels  to  be  taken  from  the  wagons  of  each  farmer  for  a  few  da  \  s  at 
the  beginning  and  at  intervals  during  the  "campaign."  Th.esr  are 
weighed,  washed  and  re-weighed,  in  order  to  ascertain  the  amoi  nt  of 
taie  to  be  deducted,  which  usually  amounts  to  from  10  to  10  per 
cent.  Sample  roots  are  also  analysed  for  their  sugar  content  by  ireans 
of  the  polarimeter. 

Disposal  of  Rr,oTs  at  the  Factory.— The  wagor.s  are  drawn  up 
alongside  the  "  flum-s  "  or  open  channels  and  unloaded  mechanically 
by  mc-ans  of  hydraulic  levers  under  the  railway  trucks,  or  by  hand- 
forks.    The  latter  is  much  the  more  common  method. 

The  "yard"  of  a  modern  factory  is  divided  up  into  long  parallel 
channels  or  pits,  which  are  about  looft.  (n ore  or  less)  in  length  20ft 
to  30ft.  wide,  and  4ft.  to  15ft.  in  depth.  The  pit  is  built  of  brick  or 
concrete  with  a  "  flushed  "  surface,  and  its  sides  slope,  so  that  at  the 
bottom  It  IS  only  a  few  feet  across.  An  open  channel  (see  B)  runs 
down  the  middle,  having  a  width  and  depth  of  about  aft.  Iron  plates 
are  laid  across  the  top  of  the  gutter  B,  except  where  the  beets  a"e 
allowed  to  fall  into  it.  Water  rushes  along  this  gutter,  and  thus  floats- 
them  towards  the  factory. 


Channel  along  which  Beets  are  Floated  towards  the  Factory-. 
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Sugar  Factory. — General  View  as  seen  from  the  Vacuum  Pans. 


Evaporating  Plakt. 
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In  this  way  hundreds  of  tons  of  '*  roots  "  can  be  unloaded  into  this 
pit  continuously.  It  is  also  possible  to  regulate  the  qu^tity  falling 
into  the  gutter. 

Washing. — As  a  rule,  the  beets  have  to  be  lifted  to  a  higher  level 
before  entering  the  washing  machine.  This  lifting  is  done  by  means  of 
a  scoop  wheel  or  chain  elevators,  revolving  screw  '*  worms,"  or  by 
the  more  modern  mammoth  "  pumps.  The  "  mammoth  "  pump 
consists  of  a  U-shaped  iron  cylinder,  having  one  arm  longer  than  the 
other.  The  beets  flow  into  the  shorter  arm  with  water,  both  being 
gradually  raised  into  a  spout,  and  thence  into  the  washing  machine 
by  means  of  the  compressed  air  in  the  long  arm  of  the  U  tube,  which 
is  provided  from  a  compressor. 

The  horizontal  beet-washers  are  fitted  with  a  revolving  shaft 
having  iron  arms,  which  keep  the  mass  constantly  on  the  move  towards 
the  elevator  at  one  end.   The  trough  is  fitted  with  stone  catchers. 

Weighing. — The  beets  are  next  raised  by  a  bucket  or  chain 
elevator  to  the  top  of  the  factory  and  discharged  into  an  autdmatic 
wei^bing  machine  holding  about  Soolbs.  This  machine  records 
accuratdy  the  wa^ed  weight  of  all  the  beets  pasdng  through  the 
factory,  and  in  tins  way  a  check  is  obtained  both  on  the  out^de  wdghings 
and  on  the  sugar  yidid. 

Slicing. — As  soon  as  the  known  weight  of  beets  is  reached  the 
basket  tilts  automatically,  and  its  contents  are  delivered  by  gravitation 
into  hoppers,  and  thence  into  rapidly-revolving  cutting  or  slicing 
machine.  These  machines  have  horizontal  plates  or  discs  fitted  with 
sharp  fluted  blades  or  knives,  which  revolve  at  a  great  rate  and  cut  the 
beet  into  slices  known  as  Schnitzel.''  The  knives  have  constantly  to 
be  removed  for  sharpening. 

The  dices  are  regular  in  shape,  being  about  3  to  4  inches  long  by 
one-eighth  of  an  indi  in  diameter. 

The  Extraction  of  the  Sugar  by  the  Diffusion  Process. — 
After  leaving  the  "  slicer  "  these  slices  are  conveyed  to  the  diffusers 
by  means  of  a  travelling  rake  conveyor  and  shoots.  The  di£Eusion 
battery  consists  of  a  number  of  iron  cylindrical  cells  or  difEusers, 
which  may  hold  as  much  as  five  or  more  tons  of  slices,  and  are  fitted 
with  valves  to  regulate  the  supply  of  hot  juice  and  water,  and  also 
with  a  moveable  cap  top  and  bases  for  filling  and  emptjdng. 

The  hot  juice  and  water  is  forced  by  pressure  through  the  diffusers 
and  the  process  of  extracting  the  sugar  by  diffusion  is  set  up.  The  hot 
juice  is  run  from  one  diffuser  to  another,  and  after  going  the  whole 
round  of  the  battery  it  is  drawn  off  and  conveyed  into  centripetal 
cylindrical  strainers,  after  which  it  is  measured  automatically,  heated 
in  pre-heaters,  and  forced  into  the  lime  mixers  to  be  mixed  with  quick- 
lime which  has  been  prepared  from  the  kiln  outside,  whereby  it  is 
purified  or  defecated. 

Purification  of  the  Juice. — A  chemical  reaction  and  a  mechanical 
action  take  place,  the  lime  helping  to  precipitate  and  decompose  the  non- 
sugars,  and  to  carry  suspended  organic  bodies  down  with  it.  This  defeca- 
tion may  take  place  in  a  separate  vessel  or  in  the  carbonatation  tank. 

Carbonatation  is  brought  about  by  driving  carbon  dioxide  into  the 
defecated  or  purified  raw  juice  by  means  of  pumps.  This  causes  the 
formation  of  calcium  carbonate,  etc.,  which  form  a  precipitate.  After 
this  first  carbonatation,  or  saturation  of  the  juice  with  CO2,  it  is  pumped 
up  to  the  filter  presses  which  separate  the  suspended  precipitate  and  the 
partly  purified  juice.  This  treatment  is  repeated  in  a  second  carbona- 
tation tank  and  filter  press,  and  sometimes  a  third,  where  the  alkalinity 
of  the  juice  is  finally  adjusted. 
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The  residual  lime-cake  is  conveyed  by  means  of  -transporters  to  a 
heap  outside,  and  eventually  is  given  to  the  farmers  or  sold  for  about 
3s.  a  ton.   It  contains  : — 

0.  46  per  cent.  Potash  (K2O). 

1.28       „       Phosphoric  acid  (P2O5). 

1. -22  Magnesia. 

9^5  „  Calcium  carbonate. 

21.23  „  Organic  matter  (fioe  beet  rootlets,  &c.). 

50.00  „  Water. 

16.56  Other  constituents. 


Z00.00 


The  purified  thin  juice  passes  on  to  the  evaporators  in  order 
to  evaporate  some  of  the  water  (about  80  per  cent,  of  juice  weight) 
and  convert  the  thin  juice  from  about  13**  Brix.  into  a  thick 
juice  faaviog^a  density  of  about  60**  Brix,  In  order  to  effect  thi* 
operation  economically  the  evaporation  sj^tem  is  based  on  the  principle 
that  the  latent  heat  is  used  over  and  over  again,  in  modem  factories 
generally  four  or  five  times.  Hie  evaporating  pans  are  arranged  in 
series,  and  the  first  vessel  is  heated  either  by  direct  steam/  exhaust 
steam,  or  high  pressure  vapour  from  a  juice  pre-boil^r ;  the  exhaust 
steam  or  vapour  is  condensed  after  parting  with  its  heat  to  the  juice  or 
liquor  in  the  first  vessel. 

The  vapour  which  is  given  off  from  the  juice  thus  heated  now 
passes  into  the  heating  chamber  of  the  second  vessel,  where  it  in  its 
turn  is  condensed  and  gives  off  its  heat  to  the  juice  in  this  vessel.  The 
same  process  is  repeated  in  the  third  and  fourth  vessels. 

The  vapour  from  the  fourth  vessel  now  passes,  as  a  rule,  through 
juice  heaters  where  as  much  as  possible  of  its  remaining  heat  is  utihsed. 
It  then  passes  on  to  the  condenser.  This  vapour  is  at  a  very  low 
tension.  In  order  to  maintain  a  vacuum  in  the  condenser  it  has  to  be 
provided  with  an  air-pump  to  draw  off  all  incoiidensible  gases,  which 
are  always  more  or  less  mixed  with  the  vapour,  and  which  would  other- 
wise accumulate  in  the  condenser.  It  will  be  seen  that  ilb.  weight  of 
steam  (as  measured  in  a  closed  vessel)  evaporates  nearly  its  own  weight 
in  each  of  these  vessels,  i.^.,  it  has  almost  a  fourfold  economy. 

The  thick  juice  from  the  evaporators  is  pumped  to  another  car- 
bonatation  or  sulphitating  installation  and  after  treatment  is  again 
filtered  and  passed  on  to  the  vacuum-pan  supply  tank,  and  thence  to 
the  vacuum-pans. 

This  final  evaporation  of  the  coi]|£entrated  juice  in  the  vacuum-pans 
is  also  performed  in  a  comparativdy  high  vacuum  in  order  that  the 
sugar  may  boil  at  a  very  low  teiiiperature,  and  thus  not  subject  .the 
crystals  to  caramelisation  or  "burning."  The  vapour  issuing  from 
the  vacuum-pans  is  also  condensed  in  a  condenser  provided  with  an 
air-pump. 

In  most  modern  factories  there  is  only  one  condenser  in  the  whole 
factory,  which  serves  for  both  the  evaporators  and  vacuum-pans.  This 
thick  juice  in  the  vacuum-pans  is  boiled  until  it  reaches  a  condition 
known  as  "  massecuite,"  i.e.^  a  mixture  of  well-defined  crystals  and 
concentrated  syrup.  This  "  massecuite is  now  discharged  into 
crystallisers,  where  it  is  cooled  down  by  stirring,  thus  avowing  the 
"  grain  "  to  grow,  and  it  is  afterwards  passed  to  the  centrifugals,  which 
by  the  rapid  revolving  action  separate  the  crystals  from  the  adhering 
syrup,  the  latter  passing  through  the  finely-perforated  periphery, 

leaving  the  crystals  of  &ugar  adhering  to  the  sid^  oi  the  ceot^ugdl 
basket* 
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The  residual  lime-cake  is  conveyed  by  means  of  transporters  to  a 
heap  outside,  and  eventually  is  given  to  the  farmers  or  sold  for  about 
3s.  a  ton.    It  contains  : — 

0.46  p&c  cent.  Potash  (K2O). 

1.28  „  Phosphoric  acid  (P2O5). 

1.22  Magnesia. 

9*25  ,y  Calcium  carbonate. 

21.23  t*  Organic  matter  (fine  beet  rootlets,  &c.). 

50.00  „  Water. 

16.56  „  Other  constituents. 
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The  purified  thin  juice  passes  on  to  the  evaporators  in  order 
to  evaporate  some  of  the  water  (about  80  per  cent,  of  juice  weight) 
and  convert  the  thin  juice  from  about  13''  Brix.  into  a  thick 
juice  having  ^a  density  of  about  60**  Brix.  In  order  to  effect  this 
operation  economically  the  evaporation  system  is  based  on  the  principle 
that  the  latent  heat  is  used  over  and  over  again,  in  modern  factories 
generally  four  or  five  times.  The  evaporating  pans  are  arranged  in 
series,  and  the  first  vessel  is  heated  either  by  direct  steam,  exhaust 
steam,  or  high  pressure  vapour  from  a  juice  pre-boUer ;  the  exhaust 
steam  or  vapour  is  condensed  after  parting  with  its  heat  to  the  juice  or 
liquor  in  the  first  vessel. 

The  vapour  which  is  giv^en  off  from  the  juice  thus  heated  now 
passes  into  the  heating  chamber  of  the  second  vessel,  where  it  in  its 
turn  is  condensed  and  gives  off  its  heat  to  the  juice  in  this  vessel.  The 
same  process  is  repeated  in  the  third  and  fourth  vessels. 

The  vapour  from  the  fourth  vessel  now  passes,  as  a  rule,  through 
juice  heaters  where  as  much  as  possible  of  its  remaining  heat  is  utilised. 
It  then  passes  on  to  the  condenser.  This  vapour  is  at  a  very  low 
tension.  In  order  to  maintain  a  vacuum  m  the  condenser  it  has  to  be 
provided  with  an  air-pump  to  draw  off  all  incondensible  gases,  which 
are  always  more  or  less  mixed  with  the  vapour,  and  which  would  other- 
wise accumulate  in  the  condenser.  It  will  be  seen  that  ilb.  weight  of 
steam  (as  measured  in  a  closed  vessel)  evaporates  nearly  its  own  weight 
in  each  of  these  vessels,  i.e.,  it  has  almost  a  fourfold  economy. 

The  thick  juice  from  the  evaporators  is  pumped  to  another  car- 
bonatation  or  sulphitating  installation  and  sdier  treatment  is  again 
filtered  and  passed  on  to  the  vacuum-pan  supply  tank,  and  thence  to 
the  vacuum-pans. 

This  final  evaporation  of  the  concentrated  juice  in  the  vacuum-pans 
is  also  performed  in  a  comparatively  high  vacuum  in  order  that  the 
sugar  may  boil  at  a  very  low  temperature,  and  thus  not  subject  the 
crystals  to  caramelisation  or  "burning.''  The  vapour  issuing  from 
the  vacuum-pans  is  also  condensed  in  a  condenser  provided  with  an 
air-pump. 

In  most  modern  factories  there  is  only  one  condenser  in  the  whole 
factory,  which  serves  for  both  the  evaporators  and  vacuum-pans.  This 
thick  juice  in  the  vacuum-pans  is  boiled  until  it  reaches  a  condition 
known  as  massecuite,"  i.e.,  a  mixture  of  well-delined  crystals  and 
concentrated  syrup.  This  "  massecuite "  is  now  discharged  into 
crystallisers,  where  it  is  cooled  down  l)y  stirring,  thus  allowing  the 
"  grain  "  to  grow,  and  it  is  afterwards  passed  to  I  lie  centrifugals,  whicli 
by  the  rapid  revolving  action  separate  the  crystals  from  the  adhering 
syrup,  the  latter  passing  through  the  finely-perforated  periphery, 

leaving  the  crystals  of  sugar  adhering  to  the  sides  of  the  centrifugal 
basket* 
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This  fl»t  91^AI'  has  a  polarisation  of  about  96  per  cent,  to  97  per 
cent.  The  sjniip  is  again  treated  by  boiling,  etc.,  as  before,  and  after 
passing  through  a  sec(md  lot  of  centrifugals  yields  a  sugar  having  a 
polarisation  of  about  90  per  cent.  The  resulting  symp  forms  the 
by-product  called  "  molaflaes  "  or  agricultural  treacto. 

Wastb-watbrs  oil  "  Epfluent."— The  waste  wailr  that  is  pressed 
out  from  the  used  pulp,  and  also  that  from  the  diffusioa  battery,  is  liable 
to  cause  trouble  by  giving  off  noxious  gases  produced  by  the  ioimentation 
of  the  organic  matter.  To  avoid  this  the  water  is  umally  treated  with 
lime  and  an  iron  salt,  and  then  allowed  to  run  out  into  a  series  of 
"settling  ponds,"  together  with  the  water  from  the  "washer,"  etc. 
After  being  allowed  to  remain  for  about  three  days  in  one  pond  or  basin 
the  water  is  run  into  a  second,  and  so  <m  until  a  fairly  pure  liquid  is 
obtained .   It  is  sometimes  then  run  across  a  meadow  and  into  a  stream. 

The  "  Steffen  "  Process.— Factories  fitted  with  this  patent 
process  differ  from  the  ordinary  ones  in  having  the  diffusion  battery 
replaced  by  a  trough  fitted  with  a  revolving  screw,  by  means  of  which 
the  slices  are  slowly  moved  through  the  trough  while  in  contact  with  hot 
water  or  hot  raw  juice.  This  is  known  as  "  hot  infusion.*'  Not  so 
much  sugar  is  extracted,  but  the  advantages  claimed  are 

(I.)    That  the  initial  outlay  is  less. 

(2.y  That  the  resultant  dry  slices  contain  30  per  cent,  to  35  per 
cent,  of  sugar  instead  of  5  per  cent,  to  6  per  cent,  in  the  ordinary  slices, 
and  therefore  a  l^her  price  can  be  charged  the  farmer  per  ton. 

(3.)  That  the  working  expenses  are  less,  because  it  is  the  last 
portion  of  the  sugar  that  is  the  most  difficult  to  obtain  and  crystallise. 

It  is  sometimes  worked  in  conjunction  with  the  diffuskm  battery, 
and  the  manufacturers  informed  the  writer  that  the  extra  cost  was 
about  ^7,500  for  a  600-ton  factory.  In  this  way  it  is  claimed  that 
almost  the  whole  of  the  sugar  can  be  extracted.  If  sugar  is  cheap  fte 
"  Steflfen  "  process  can  be  used  alone.  Very  few  factories  seem  to  be 
fitted  with  this  process,  however,  and  it  does  not  seem  to  be  popiilar 
at  present.  A  well-known  authority  in  Germany  informed  the  witer 
that  the  price  asked  for  the  "  Steffen  slices  "  was  too  high  in  proportion 
to  their  actual  feeding  value,  and  that  in  practice  the  extra  sugar  did 
not  give  such  good  results  as  might  be  expected  because  of  the  d^estible 
nature  of  the  carbohydrates  present  in  the  ordinary  slices,  yrbxck  only 
contain  about  5  per  cent,  to  6  per  cent,  of  sugar. 

Heat  in  Factories.— The  old  buildings  are  often  "cramped" 
for  room  and  are  badly  ventilated.  In  such  cases  the  atmosphere  is  hot 
and  oppressive.  A  modern  factory,  however,  is  like  one  big  hall,  excel- 
lently ventilated  and  by  no  means  objectionable,  and  the  so-called 
"obnoxious  odour"  is  a  fallacy.  The  writer  stayed  at  different 
factories,  and  did  not  experience  any  such  unpleasantness. 

The  following  data  relate  to  a  German  factory  dealing  with  1,200 
tons  of  beet  in  the  24  hours  (unless  otherwise  stated),  and  were  given 
to  the  writer  by  the  manager. 

Water.— The  purer  the  supply  the  better  it  is.  Soft  water  is 
preferable  to  hard,  but  it  is  not  a  sine  qua  non.  The  quantity  required 
for  floating  the  beets  in  and  washing  is  about  1,100  gallons  per  mmute. 
For  the  diffusion  battery  250  per  cent,  of  the  weight  of  roots  is  wanted 
if  entirely  fresh  water  is  used.  If  part  of  the  water  is  purified  and  used 
over  again,  it  is  possible  to  do  with  120  per  cent. 

In  another  factory  in  Bohemia  of  1,000  tons  capacity,  1,500 
gallons  of  water  per  minute  (about  7  cubic  metres)  were  required, 
i^ieh }»  equivalent  to  9,640  tons  of  water  every  24  hours. 
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Coal. — Brown  coal  is  generally  used  on  the  Continent.  About 
6  per  cent,  of  beet  weight  would  be  required  when  using  English  coal 
of  fairly  good  quality.  Thus  for  a  i,ooo  ton  factory  about  60  tons  of 
coal  would  be  required  every  24  hours. 

Limestone, — ^About  4  per  cent  of  the  beet  weight  is  required. 
Therefore  40  tdb  woidd  be  used  every  24  hours  in  a  z,ooo  tcm  factory. 

Number  of  "Hands/' — In  this  1,200  ton  factory  270  men  are 
at  work  during  the  factory  season,  but  only  about  80  in  the  summer. 
The  remainder  work  on  the  land  or  at  other  industries,  such  as  brick- 
making,  when  not  required  in  the  factory. 

Wage's. — Staff  in  the  factory  :  Manager,  ;^5oo  to  £^$0  per  annum  ; 
two  chemists,  £100  to  £^S^  per  annum  ;  one  engineer,  ^^125  to  £150 
per  annum  ;  one  assistant,  £^2$  to  £i$o  per  annum  ;  two  book-keepers 
- — 1st,  £200  to  £2$o  per  annum  ;  2nd,  ;fl25  to  ^^150  per  annum. 

In  addition  to  the  salary,  the  manager  generally  has  a  house,  and 
the  staff  have  free  lodgings,  light  and  heat. 

Unskilled  Labour.— The  men  get  4s.  to  5s.  a  day. 

Beetroots. — ^The  cost  to  the  factory  of  one  ton  delivered  and 
everything  included  varies  from  about  £x  to  25s.  Cost  of  working  same 
per  ton  is  about  6s. 

Beet-Sugar  Factory  at  Dinteloord,  Holland. — This  new 
factory  is  most  interesting  not  only  with  regard  to  its  modern  building 
and  machinery,  but  also  to  the  fact  that  it  is  a  co-operative  concern 
and  entirely  run  by  fanners. 

WoRKXKG  Account  of  ths  Ssason,  xgio^xz. 

Received : —  £ 
Net  proceeds,  sugar   140,920 

i>          P^^P          **'       ***       ***       **■       ***  3,18^ 

„          molasses             ...                ...       ...       ...       ...  39983 

Sugar  beets  lost  and  covered  by  insurance  and  |noceeds  of  beet  scdd...  127 

Balance  on  shares  and  direct  receipts      no 


Total 


Less  Costs  of  Working  : — 
Depreciation 
Maintenance 
Factory  materials 

Wages   

Salaries  and  aUowances 
General  expenses 
Interest   


Cost  of  receiving  beets,  freights,  wages,  controller's  accoimt...  10,438 


£ 
6,036 

4.285 

5,473 
3,289 

i|249 
Ii349 
509 


Balance  of  working  acconnt 
EinesretDeived   


Total 


32,628 

120,698 
xz 

;gl20^7O9 


Less  Charges  iMkbr  ArL  21  of  Assodatiom 
Xnterest    ...       ...  •.. 

9       Redemptions      ...       ...  ... 

Dividends  4  per  cent,  on  capital  paid  up 
Fire  insurance 


••• 


Paid  to  members  supplying  sugar-beet 


StiUtobepaid 


••• 


1x1,461 


316 
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Coal. — Brown  coal  is  generally  used  on  the  Continent.  About 
6  per  cent,  of  beet  weight  would  be  required  when  using  English  coal 
of  fairly  good  quality.  Thus  for  a  i,ooo  ton  factory  about  60  tons  of 
coal  would  be  required  every  24  hours. 

Limestone. — ^About  4  per  cent,  of  the  beet  weight  is  required. 
Therefore  40  tons  would  be  used  every  24  hours  in  a  x,ooo  ton  factory. 

Number  of  "Hands." — In  thfe  1,200  ton  factory  270  men  are 
at  work  during  the  factory  season,  but  only  about  80  in  the  summ^. 
The  remainder  work  on  the  land  or  at  other  industries,  such  as  brick- 
making,  when  not  required  in  the  factory. 

Wages, — ^Staff  in  the  factory  :  Manager,  £500  to  ^^750  per  annum  ; 
two  chemists,  £100  to  £1^0  per  annum ;  one  engineer,  ^125  to  £150 
per  annum  ;  one  assistant,  £125  to  £150  per  annum  ;  two  book-keepers 
— 1st,  ^200  to  £250  per  annum  ;  2nd,  3^125  to  £150  per  annum. 

In  addition  to  the  salary,  the  manager  generally  has  a  house,  and 
the  staff  have  free  lodgings,  light  and  heat. 

Unskilled  Labour, — The  men  get  4s.  to  5s,  a  day. 

Beetroots. — The  cost  to  the  factory  of  one  ton  delivered  and 
everything  included  varies  from  about  3^1  to  25s.  Cost  of  working  same 
per  ton  is  about  6s. 

Beet-Sugar  Factory  at  Dinteloord,  Holland. — This  new 
factory  is  most  interesting  not  only  with  regard  to  its  modem  building 
and  machinery,  but  also  to  the  fact  that  it  is  a  co-operative  concern 
and  entirely  run  by  farmers. 

Working  Account  of  the  Season,  igio-iu 
Received  : —  £ 

Net  proceeds,  sugar   ,   140,920 

>>  pTilp  ...  •««  ««•  8,183 

molasses    3,983 

Sugar  beets  lost  and  covered  by  insurance  and  proceeds  of  beet  sold*. •  127 
Balance  on  shares  and  direct  receipts  ...       ...       ...       ...  no 


Total       ...   ^153,326 

Less  Costs  of  Working  : —  £ 

Depreciation    6,036 

Maintenance    4,285 

Factory  materials    5,473 

Vi/'a^es                       ...       ...       ...       ...  3)^8^ 

Salaries  and  allowances 


*■•  ... 


•••  x»249 

General  expenses  ...  ...       ...       ...       ...  1,349 


Interest 
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Cost  of  receiving  beets,  freights,  wages,  controller's  account...  10,438 


33,628 


Balance  of  working  acconnt    ...  120,698 

Fines  received     ...    •••    n 


Total    ...  j^i 20,709 

Less  Charges  under  Art.  21  of  Association  : —  £ 

Interest    ...       ...       «..       ...       ...       ...  ...  3,700 

Redemptions      ...      4,000 

Dividends  4  per  cent,  on  capital  paid  np  ,   1^050 

Fireinsorance     ...  •••  ««•  .«.  x82 


8,932 


Paid  to  members  snpidying  sngaaMbaet  xix,46i 

;£3i6 

Still  to  be  paid   „  ««,      «m      ...  316 


^alancs-Shbbt  of  Beet-Sugar  Factory  at  Dintbloord,  Holland,  for  the  Year  Ending  March,  1911 


AMJBTS.  £  £ 

Bngiim    W»»07 

Dej^0Olfttion  last  yMr    2^72 

^          thic   „    2,802  5,574 

amOdings   ^ 

Depreciation  last  year    1,248 

„  tbiS    »t    2,558 

BhelHmU  Imtallation   .* 

DepnoUtlon  last  year  X78 

„         this   „    176  tU 

Laboratory   _  Wl 

Depmdatlon  last  ytar    20 

this   «   __20  40 

0|l««  Fwrniiurii  

Depredatloa  last  year    i 

tw»  „    7   n 

DepMdalion  last  jmt    57 

tW»   67  lU 

Vmfh  *^12 

I>epreclatl<m  last  year    24 

this  48 

ffgtfirny   •  •  X;7(7 

Depreciation  last  year  ••  111 

this  ,  Ill  ^ 

imv^^rmnU        ..      •>    8,6d4 

MaMolation  last  year   211 

tbU   „    208  419 

Bags    '  - 

Cloths 

Chalk   

Cakes        •«  «• 

Coal   

Molasses    . .       . .       .  •       •  •       •  •       -  •       •  •       •  •       •  • 

Sugar  beet  seed  

stores 

Timber  

'  Debtors   

Buyers  of  sugar  

Shareholdm   

Cash   

Bankers  .. 

Premium  of  Insurance  paid  in  advance  

Balance  on  shares  stUl lobe  reoelTwl  


S9.88a 

7,613 
t.400 

m 

231 
.1.8*4 
564 


3,275 
22 
166 
888 
01 
750 
3,750 
1.570 
1,802 
M 
15 
78 
49 
69 
10,753 
727 
1 

£187,820 


LlABILITIBS.  £ 

Subscribed  Capital   111,167 

Lms  to  be  paid  up  in  case  of  need   88,876 

lint  morlftgt  6  p«r  oent»  obligation?   75,000 

„  6      H      tedMDiod  ..  8,580 

Secoad  mortgage  5  p«r  cent.  obttftttoiM  t6«008 
M  6        m       MdMVMd  416 

Creditors  •«  •  

Deposits    ..       ..       ..       ..  .. 

Interest  on  obligations  during  three  months  .  •       • .       • .       •  • 

Costs   

Balaaoe  itlU  to  be  paid  andw  Art.  M  <tf  the  legnlatleM 

Sugar  Mntage,  laranneo   

Coupons  of  Loiddno  Mid  impiM   


27,798 

71.48D 

24,586 
2,574 
9.617 
1,200 
880 
817 


il89,890 
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Some  700  fanners  are  shareholders,  and  3,430  shares  of  {,'^6  each 
have  been  taken  up.  Of  these  farmers  about  300  are  "  small-holders," 
and  have  taken  one  share  each,  one-fourth  being  paid  in  cash  and  the 
balance  in  roots.  A  large  sum  was  borrowed,  but  this  most  be  cleared 
ofi  in  25  years. 

A  shareholdef  contracts  to  provide  the  factory  with  a  minimum 
of  15  tons  and  a  maximum  of  35  tons  of  roots  per  share.  About  119,000 
tons  of  beet  were  worked  up  during  the  past  season.  The  total  in  1910- 
II  was  87,000  tons.  In  1910  the  average  sugar  percentage  was  17.54, 
the  highest  20.4,  and  the  lowest  15.8  per  cent.,  and  the  factory  was  able 
to  pay  as  much  as  25s.  per  ton,  including  profits,  after  making  extensive 
allowance  for  depreciation,  paying  4  per  cent,  on  capital,  and  redeeming 
;^4,ooo  of  the  mortgage. 

A  copy  of  the  working  account  and  balance-sheet  for  the  year 
ending  March,  1911,  is  given  on  the  previous  pages. 
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REPORT 

OF 

EXPERIMENTS  on  FEEDING  SUGAR-BEET  SLICES 
TO  FATTING  CATTLE  and  MILCH  COWS. 

By  R.  N.  DowuNG,  N.D.Am  Agricultural  Adviser. 


The  feeding  value  of  the  dried  and  wet  residual  sugar-beet  slices 
after  the  sugar  has  been  extracted  at  the  factory  is  well-known  on  the 
Continent ;  but  in  order  to  be  able  to  place  first-hand  information  on 
this  point  before  the  English  farmer  and  others  interested,  arrangem.ents 
were  made  by  the  National  Sugar-Beet  Association  to  supply  dried 
slices  free  of  all  cost  to  the  following  Institutions,  and  the  Directors  wish 
to  thank  the  Principals  and  members  of  the  Staffs  of  such  Institutions 
for  their  help  aud  superintendence  of  these  trials : — 

TRIALS  WITH  FAJTING  CATTLE. 

(I,)   The  Norfolk  Agricultural  Station,  Little  Snoring,  Norfolk. 
(2.)    The  South-Eastern  Agricultural  College,  Wye,  Kent. 
(3.)  The  Harper-Adams  Agricultural  College,  Newport,  Salop. 

TRIALS  WITH  MILCH  COWS. 

(i.)  The  South  Eastern  Agricultural  College,  Wye,  Kent. 

(2.)  The  Royal  Agricultxiral  College,  Cirencester. 

(3.)  The  Departmrat  of  Agriculture,  University  College,  Readii^. 

(4.)  The  Holmes  Chapel  Agricultural  College,  Cheshire. 

The  objects  of  these  trials  were  : — 

To  test  the  value  of  sugar-beet  slices  as  compared  with  swedes 
and  mangolds. 

(i.)    When  fed  to  fatting  cattle. 

(2.)   When  fed  to  milch  cows. 

PLAN  OF  EXPERIMENTS. 

In  the  case  of  both  the  fatting  beasts  and  milch  cows  the  animals 
selected  in  eadi  case  were  divi^d  into  two  groups,  each  group  bein^ 
as  near  alike  as  possible  in  all  respects. 

One  group  was  fed  on  mangolds  or  swedes,  and  the  other  received 
an  equivalent  amount  of  dried  slices  ;  all  the  other  foods — ^hay,  chafi, 
cake,  &c. — were  fed  in  equal  quantities  to  both  groups. 

The  amount  of  dried  stices  to  be  given  was  determined  by  the 
"  starch  equivalent "  method,  and  it  was  calculated  that  xlb.  of  ordinary 
dried  slioes  was  equivalent  to  Sbs.  of  mangolds*  This  proportion  has 
given  Ywy  satisfactory  results. 
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The  following  Reports  are  exact  cqpios  as  sent  in  by  the  diSereat 
Institutions • 


(i.)  Tjifi  Norfolk  Agricultural  Station. 


SUGAR  BEET  SLICES  AS  FOOD  FOR  CATTLE. 


The  feeding  value  of  sugar-beet  slices  has  been  a  subject  of  much 
enquiry  dunng  the  last  few  years  since  the  growing  of  sugar-beet  in 
Norfolk  became  a  reality.  o       t>  & 

In  order  to  have  first-hand  information  on  this  point,  the  Execu- 
tive Committee  of  the  Norfolk  Agricultural  Station  determined  to  carry 
out  a  feeding  tnal  during  the  past  winter  at  their  experimental  farm  at 
LitUe  bnonng,  near  Fakenham.  They  were  enabled  to  do  this  bv  the 
generosity  of  the  National  Sugar-Beet  Association  Limited,  who 
presented  free  of  cost  five  tons  of  dried  sugar-beet  shces.  The  Execu- 
tive Committee  also  wish  to  acknowledge  the  advice  and  assistance 
they  have  received  from  time  to  time  during  the  course  of  the  experi- 

SrVTi^-^'r  Chairman  of  the  Association,  and  from 

Mr.  K.  N.  Dowhng,  the  Association's  expert. 

The  slices  used  were  imported  from  the  Continent,  and  on  analysis 
were  found  to  contam  the  ingredients  shown  in  the  foUowing  analysis 

,„  .  Percent, 
Water 

Crude  Proteins 


Carbohydrates 

Fibre 

Ash 


9-5 

10.6  (a) 
6i.8  (B) 

15-3 

2.8 


•       (a)  Containing  1.7  per  cent,  nitrogen.  . 
(B)  Including  7  per  cent,  sugar. 

The  slices  contained,  therefore,  90.5  per  cent,  of  dry  stuff.  The 
roots  with  which  they  were  compared  were  swedes  in  the  early  part  of 
the  experiment,  and  mangolds  at  the  finish.  They  contained  on  the 
average  just  over  11  per  cent,  of  dry  matter— that  is  to  say,  one-eighth 
of  the  amount  contained  in  the  shces.  The  rations  used  aimed  at 
giving  equal  weights  of  dry  matter  in  shces  and  roots ;  consequently 
I  stone  of  shces  were  used  for  each  icwt.  ol  roots. 

The  experiuMnt  lasted  from  January  8th  to  March  18th,  a  period 
Of  ten  weeks.  The  rations  consisted  of  albs,  common  cotton  cake  2lbs 
■liiweed  cake,  and  as  much  chaff  as  the  bullocks  would  eat  '  Ten 
buUocte  received,  in  addition,  icwt.  of  roots  ;  while  the  second  10 
rec^ved  I  stone  of  sUces,  which  were  moistened  some  hours  before  being 
fed  to  the  bullocks  with  about  twice  their  weight  of  water.  i4lbs.  oi 
slices  requiring  about  2  gallons.  ^ 

During  the  first  month  of  the  experiment  whilst  the  "  roots " 
bullocks  were  on  swedes,  the  "slices"  buUocka  made  the  greater 
increase  in  weight— 2olbs.  per  head  per  week,  as  compared  with  i61bs 
per  head  per  week.  This  was  to  be  expected,  as  the  swedes  contained 
only  9  per  cent,  of  dry  matter,  and  icwt.  would  correspond  to  about 
iilbs  of  slices.  During  the  latter  part  of  the  experiment,  wMst  the 
roots  bullocks  were  on  mangolds,  containing  12  per  cent,  of  dry 
matter,  they  gamed  weight  rather  more  rapidly  thni  those  on  slices. 
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Hiis,  again,  was  to  be  expected,  for  icwt.  of  mangolds,  containing  12 
pCT  cent,  of  dry  matter,  should  correspond  to  i61bs.  of  shces.  whereas 
I4lb6.  only  were  fed. 

On  the  average  of  the  whole  period  the  weekly  gains  per  head  were 
practically  the  same— i3.61bs.  per  head  per  week  on  sUces,  13.1  lbs.  per 
head  per  week  on  roots.  The  buUocks  throve  well  throughout  the  ex- 
penment,  and  the  results  may  be  taken  as  quite  rehable. 

CONCLUSIONS. 

Prospective  users  of  shces  may  take  it  that  slices  are  good  food  for 
fattemng  cattle  as  a  substitute  for  roots,  and  that  I  stone  of  ordinary 
slices  of  the  composition  quoted  above  is  just  about  equivalent  to  icwt. 
of  ordmary  mangolds,  and  rather  better  than  icwt.  of  swedes. 

A  full  account  of  the  experiment  will  be  pubhshed  later  in  the 
Annual  Report  of  the  Station. 

T.  B.  WOOD, 
Professor  and  Principal  of  the  School  of  Agriculture, 

Cambridge  University. 

25th  April,  1912. 


(2.)  The  South-eastern  Agricultural  College,  Wyb»  Kent. 
Experiment  I. 

WITH  FATTENING  CATTLE. 
Plan  of  the  Expssiment. 

^■^■1  *°      experimented  with  takes  the  place  of  roots  in 

the  daily  ration  the  plan  of  the  experiment  was  that  two  groups  of 
cattle  should  be  selected,  one  group  to  get  mangolds,  the  other  to  get 
an  equivalent  amount  of  the  dried  shces,  all  the  other  food*— hay 
chaff,  cake,  etc.,  to  be  fed  in  equal  quantities  to  both  groups.  ' 

f  to  the  starch  equivalent  method  of  food  valuation,  ilb. 

01  the  ordinary  sUces  was  calculated  to  be  equivalent  to  81bs.  mangolds, 
and  these  foods  were  fed  in  this  proportion  throughout  the  experiment. 

The  cattle  used  were  a  lot  of  10  Irish  Shorthorn  steers  bought  on 
Uctober  19th,  1911.  They  were  weighed  and  tied  up  in  the  stalls  on 
Uctober  28th  and  for  the  next  three  weeks  aU  received  the  same  ration 
of  roots,  fodder  and  cake  :— 

Cabbages  and  Swedes    4')  lbs 

Hay   5 

Soya  Cake   j 

Eg.  Cotton  Cake   \  ',  3  „ 

Oat  Straw  ..    ad.Ub. 

♦K  November  4th  to  20th  all  the  steers  received  2lbs.  each  of 

me  txjt  pulp  soaked  in  water  and  mixed  with  chaff,  in  order  to  accustom 
tnem  to  the  food,  and  by  the  end  of  the  prehminary  period  (November 
awtnj,  aU  ate  the  pulp,  although  a  few  were  somewhat  slow  in  tai^in^ 
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On  November  20th  the  steers  were  divided  into  two  groups  of  fiv« 
each  of  approximately  equal  weights,  but  this  equality  of  numbers  was 
upset  in  a  few  days  by  one  of  the  steers  in  the  control  or  mangold 
group  developing  a  swelling  at  the  brisket  which  prevented  him  feeding 
out  of  the  trough  ;  this  steer  was,  therefore,  removed  from  iht  ejqperi- 
ment.  It  should  be  mentioned  that  although  the  two  groups  were 
approximately  equal  as  regards  live  weights,  the  group  allotted  to  the 
beet  slices  appeared  to  be  slightly  better  doers,"  and  it  was  con- 
sidered advisable  to  have  whatever  unavoidable  difference  there  might 
be  in  this  respect  credited  to  this  group,  in  order  that  no  failure  which 
might  follow  the  use  of  the  new  food  should  be  attributable  to  the 
animals. 

The  experimental  feeding  was  commenced  on  November  20th,  and 
the  kinds  and  quantities  of  the  various  foods  given  are  stated  below. 

CONTROL  OR  MANGOLD  GROUP. 


Date. 

Hav  and  Sova- 
Hay.  Stoaw  Cii»ff.  Cake. 

Dec.  Cot  BfaCol 
Qake.  GUkn. 

MoUb- 

Ii««d«.  Stow. 

I9II. 

Nov.  20 

56 

8 

6 

4 

4 

-     ad.  lib 

Dec.  2 

. .  64 

4 

6-8 

4 

4 

Dec.  16 

64 

6-« 

4 

4 

1912. 

Jan.  13 

64 

4 

6-8 

4 

4 

I 

»» 

Jan.  20 

..  64 

4 

6-8 

5 

-  5 

I 

Feb.  2 

64 

4 

6-8 

5  .  5 

I 

SUGAR  BEET  SLICES  GROUP- 


2 

9 

16 


I9II. 
Nov.  20 

Dec. 

Dec. 

Dec. 

1912. 
Jan.  I 

Jan. 

Jan. 

Feb. 

Feb. 


Beat.  Hay  and   Soya  Dec.  Cot.  Eg.Cot.  Molas- 

XuffiMi.  Wmv.  Ar.StovOMAQtfBB.  OHln.    CUee.   eolt.  TkMide.  8tow< 


13 
20 

2 

19 


40 
40 

32 
24 

16 

8 


8 


2 

3 
4 
5 

6 

7 
8 

8 

7 


8 

4 

4 


4 
4 
4 

4 


6 
6-8 

6-8 
6-8 

6-8 
6-8 
6-8 
6-8 

6-8 


4 

4 
4 
4 

4 
4 
5 


5 
5 


4 
4 

4 
4 

4 
4 

5 
5 
5 


I 
I 
I 
I 


-  ad.  lib. 


99 
99 

99 
99 
99 
99 
99 


METHOD  OF  FEEDING- 


The  mangolds  were  fingered,  mixed  with  hay  and  straw  chaff,  and 
fed  three  times  a  day ;  the  long  hay  was  fed  at  mid-day,  and  the  long 
straw  morning  and  evening  ;  the  cake  morning  and  evening.  The 
beet  slices  were  soaked  in  water  for  1-2  hours  ;  then  mixed  with  the 
mangolds  and  chaff,  or  with  the  chaff  only  when  no  mangolds  were 
given,  and  fed  three  times  a  day. 

The  amount  of  water  absorbed  by  the  dried  slices  was  approxi- 
mately four  times  their  own  weight ;  4olbs.  slices  absorbed  i6olbs« 
water,  and  when  more  water  was  add^d  a  little  trickle  ol  moisture 
drained  away  from  the  heap* 
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An  the  animals  had  the  offer  of  water  once  each  day,  and  those 
receiving  the  shoes  consumed  more  than  those  in  the  mangold  group  e  g 
average  per  head  per  day  taken  by  the  beet  group,  5  gaUons  :  by  the 
mangold  group,  3  gallons. 

NOTES  ON  THE  RATIONS.  * 

It  was  expected  that  it  would  be  possible  to  increase  the  quantity 
of  beet  shces  more  rapidly  than  the  above  table  of  rations  shows,  and 
also  to  do  without  hay,  owing  to  the  small  supply  available,  but  the 
increase  of  the  pulp  by  2lbs.  per  head  per  day,  on  one  occasion  resulted 
in  scounng  of  several  of  the  steers,  so  the  slower  rate  of  increase  had 
to  be  resumed.  In  January  it  was  necessary  to  use  barley  straw  instead 
ot  oat  straw  for  chaff,  and  this  change  made  the  mixture  so  much  less 
appetising  that  molascuit,  and  later  on,  treade,  had  to  be  added  to 
ensure  satisfactory  feeding.  The  sUces  mixture  in  this  instance  was 
apparently  no  more  appetising  than  the  mangold  mixture,  and  both 
lots  of  bullocks  cleaned  up  their  food  much  better  when  the  molascuit 
and  treacle  were  added.  A  small  allowance  of  long  hay  was  again 
introduced  at  this  time.  In  February  decorticated  cotton  cake  was 
given  m  place  of  soya  cake  to  both  groups. 


Results. 

Control  Group  of  Four  Steers. 

Wi^IGHT. 


When  exp. 

Increase 

commenced. 

When  sold. 

Incteue 

Ko.  of 

per  day. 

Carcase 

cwt.  qr.  lbs. 

inllM. 

lbs. 

«eigU% 

!•    •  •    •  1 

ia-i-20 

II-3-0 

148 

149 

Z.OO 

61.3 

H»  • «    •  1 

124 

127 

•97 

58.6 

VII  

ia-2-8 

1I-2-I0 

114 

142 

.80 

61.8 

IX.  •  • 

10-2-24 

I2-0-2I 

165 

100 

1.65 

58.9 

Average  . . 

10-1-17 

II-2-I5 

I29i 

X.IO 

60.15% 

Sugar  Beet 

Slices  Group  of  Five  Steers. 

Weight. 

When  exp. 

Increase 

No. 

oommenced. 

Whenaold. 

Increase 

No.  of 

per  day. 

Carcase 

ewiqr.  lbs. 

ewt.  qr.  lbs. 

In  lbs. 

days. 

Iba. 

iraight% 

IV  

I0"I"22 

II-2--23 

141 

106 

1-33 

59-5 

V 

10^-16 

II-2-I0 

162 

"3 

143 

59-6 

VI  

9"2-22 

IO-2-16 

106 

113 

-93 

58.6 

VIII.     . . 

10-2-24 

12-2-22 

222 

163 

1.36 

58.4 

X  

10-0-2 

> 

II-I-I4 

106 

143 

62.6 

Average 

10-0-23 

II-2-II 

120 

1.30 

59-74% 

In  studying  the  above  figures  the  most  obvious  point  is  the  com- 
paratively smaU  daily  increase  in  Uve  weight,  especially  in  the  control 
group  ;  in  this  connection  it  is  interesting  to  kno  that  during  the 
prehminary  period  of  three  weeks  staU  feeding  the  increase  in  live 
weight  was  very  high,  averaging  2.61bs.  and  a.ylbs.  per  head  per  day  in 
the  annuals  afterwards  composing  the  two  groups. 

K  supposition  that  the  animals  in  the  beet  group  would  prove 

"^xt.         "  ^^^^^^  was  borne  out  by  the  results,  in  fact 

whUe  the  first  samaX  sold  was  $Jo.  i:^„  of  tj^i^  maogolil  group  (the  best 


40 


steer  of  the  ten)  the  next  four  were  all  pulp  fed.  The  fifth  bullock  of 
the  pulp  group  was  a  large,  coarse-boned  animal,  which  matured 
slowly,  though  showing  a  live  weight  gain  per  day  shghtiy  above  the 
average.  The  difference  in  the  live  weight  increase  per  day  m  favour 
of  the  pulp-fed  group  shows  that  the  food  is  quite  SiUtsfactory,  but  the 
sliehtly  superior  quality  of  the  animals  in  this  group  must  be  kept  m 
mind.  All  the  animals  kiUed  weU,  giving  meat  of  excellent  qualtty,  and 
the  percentage  of  carcase  is  well  up  to  the  average  for  this  class  of 
bullock— the  slight  difference  in  carcase  percentage  m  favour  of  tiie 
control  group  is  so  small  as  to  be  negUgibk. 

CONCLUSIONS. 

(I.)  That  dried  sugar  beet  slices,  when  soaked  in  water  and 
mixed  with  chaff,  form  a  sound  and  useful  food  for  fatting  cattle. 

(2.)  That  when  mixed  with  chaff  of  inferior  quality  and  flavour, 
the  addition  of  a  small  amount  of  sugar  food  or  treacle  improves  the 
palatability  of  the  mixtuie,  so  that  the  animals  dean  it  up  readily. 

(3.)  That,  with  animals  tied  up  in  stalls,  it  was  not  found  advisable 
to  give  more  than  jlhs.  pulp  per  day,  the  animals  eating  7lbs.  slices  and 
81bs.  mangolds,  plus  chaff,  more  readily  than  81bs.  sUces  plus  chaff 
without  the  mangolds. 

(4.)  That  lib.  pulp  fed  as  above  may  be  looked  on  as  the  equivalent 

of  81bs.  mangolds. 

JAMES  MACKINTOSH. 


3,  The  Harfee-Adams  AoRicuLTtmAL  College,  Newport, 

Salop. 

FEEDING  EXPERIMENTS. 

Comparative  Value  of  Mangolds  and  Dried  Beet  Slices. 

A  comparison  of  these  two  fodders  was  made  at  the  request  of  the 
National  Sngar-Beet  Association,  which  suppUed  a  quantity  of  dried 
beet  shces  imported  from  Germany  for  the  purpose. 

The  analysis  of  the  ^ces  used  was  as  follows  : — 


Oil 

Albuminoids  . 

Cardohydrates 

Fibre 

Ash 

Moisture 


X.2X 
10.50 

60.50 
15.90 

3*6o 
8.29 


ioo«oo 

The  mangolds  used  for  the  trial  were  Sutton's  "  Yellow  Globe," 

with  the  following  analysis 

Dry  matter   10.90% 

Sugar   6.80% 
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The  ration  per  head  per  day  consisted  of 

8  lbs.  cake  and  com. 

8  lbs.  straw  chop. 

Roots  (mangolds  or  beet  sUces). 

The  dried  beet  slices  were  soaked  with  water  for  24  hours  beforfe 
being  fed  ;  the  average  amount  of  water  used  was  45  lbs.  to  each  12  lbs. 
of  dried  slices,  the  quantity  given  per  head  per  d^y. 

Eight  home-bred  two-year-old  Shorthorn  bullocks  were  put  up  for 
feeding  on  November  nth,  1911,  being  divided  into  four  pens  of  two 
bullocks  each.    The  animals  were  weighed  at  intervals. 

On  January  i6th,  1912,  the  animals  in  two  of  the  pens  were  given 
beet  slices  in  place  of  mangolds,  and  the  ration  continued  until  the  end 
of  the  experiment. 

The  final  result  at  the  end  of  eight  weeks  was  as  follows  : — 

Beet  Slices.  Mangolds. 
Average  total  gain  per  head  . .       . .    3  qrs.  21  lbs,     3  qrs.  13  lbs. 

This  equals  i  lb.  per  head  per  week  gained  by  the  animals  fed  on 
beet  shoes  over  the  animals  fed  on  mangolds.  In  other  words,  the 
average  gain  per  head  per  day  for  the  period  of  experiment  was  : — 

Beet  Slices.  Mangolds. 

1.88  lbs.      ..      1.74  lbs. 

The  proportion  works  out  about  one  to  ei^t,  both  sets  receiving 
all  they  required. 

The  weights  of  the  four  beeists  at  the  beginning  and  end  of  the 
trial  were  : — 

c.    q.  lb. 

Mangolds   37   2  18 

34  o  22 

Difference     • .  3   x  24 

Beet  Suces  40  3  14 

37  o  15 

Difference  .*     3  2  27 

There  was  sUght  relaxii^  at  first,  apparently  caused  through  the 
slices,  but  nothing  of  any  importance. 

The  apiinals  handled  well,  but  very  Uttle  difference  was  noticed 
between  the  two  lots. 

The  slices  are  undoubtedly  a  very  useful  food,  particularly  as  they 
are  so  convenient  for  storing. 

All,  of  course,  depends  upon  the  price  at  which  these  slices  can  be 
purchased. 

P.  HEDWORTH  FOULKES. 
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EXP£RIM£NIS  ON  MILCH  COWS« 
The  objects  in  view  were  : — 

(i.)  To  compare  the  milk  yield  from  cows  fed  on  slices  with  that 
from  cows  fed  on  roots/' 

1^  (2.)  To  compare  the  cream  yield  from  cows  fed  on  slices  with  that 
from  cows  fed  on  **  roots." 

(3.)   To  compare  the  quality  of  the  butter  produced. 

(4.)    To  watch  the  general  health  of  the  cows  fed  on  shces 


The  South-Eastern  Agricultural  College 

WITH    MILKING  COWS. 


Plan  of  the  Experiment. 

Owing  to  the  great  individual  variation  in  the  yield  and  quality 
of^the  milk  given  by  cows,  it  was  not  considered  advisable  to  have  two 
groups  of  animals,  as  in  the  case  of  the  steers,  but  rather  to  restrict  Ihe 
experiment  to  two  feeding  periods  with  one  group—a  first  period  of  five 
weeks  on  a  mangold  ration,  and  a  se.cond  period  of  five  weeks  on  a  slices 
ration. 

The  cows  were  Shorthorns  and  Lincoln  Reds  which  calved  in 
January  and  February  ;  the  milk  was  weighed  daily  and  samples  taken 
morning  and  evening,  and  the  percentage  of  butter-fat  determined 
once  a  week.  The  cows  were  weighed  at  the  beginning  and  end  of  each 
period. 

The  "  Steffen  "  sugar  slices  used  for  this  experiment  were  cal- 
culated to  have  a  starch  equivalent  of  70,  and  as  that  of  mangolds  is  7, 
the  sUces  were  fed  in  the  proportion  of  lib.  to  lolbs.  of  mangolds. 

The  Rations  and  Method  of  Feeding. 

The  following  ration  was  fed  during  the  first  or  mangold  period— 
March  3rd  to  April  6th. 

Bulky  Mixture. 
*6olbs.  mangolds. 
Z5lbs.  hay  and  straw  chafi. 
i|lbs.  dried  grains. 
i|lbs.  molascnit. 
|lb.  treacle. 
2  to  site,  hay  (long). 

♦  At  times  sugar  beets  were  mixed  with  the  mangolds — one^  part 
beets  to  two  of  mangolds. 

Concentrated  Foods. 

I2lbs.  special  Mixture  to  two  cows  (S.  32,  33). 
7lbs.     „         „         „        „    (L.  36,  40).  * 

The  above  special  mixture  consisted  of  parts  dried  grains,  2 
parts  dscortkated  cotton  cake,  2  parts  bran,  2  parts  cake  and  molascuit^ 


All  mixed  together  and  fed  to 
all  cows  f our  times  a  day* 
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With  I  part  each  linseed  cake,  Egyptian  cotton  cake  and  crushed  oats, 
and  was  usually  fed  in  proportion  to  milk  yield,  but  remained  unchanged 
during  the  experiment. 

After  April  6th  a  quantit}'  of  the  slices  was  soaked  in  water  and 
offered  to  all  the  cows  in  the  cowhouse  ;  all  ate  them  at  once  with  the 
exception  of  two,  and  these  two  seemed  to  have  acquired  the  taste  for 
them  by  the  next  day,  when  the  twenty  cows  readily  ate  up  the  quantity 
offered  to  them.  j        r      ^  j 

The  four  cows  selected  lor  the  experiment  were  then  given  4lbs. 
each  per  day,  and  their  ^lUowance  of  mangolds  reduced  to  2olbs.  each  ; 
the  quantity  of  slices  was  increased  by  2lbs.  at  a  time  imtil  by  the  28th 
Apnl  lolbs.  per  head  per  day  were  given  ;  this  amount  contained  more 
nutritive  matter  than  the  6olbs.  of  mangolds  fed  in  the  first  period,  but 
the  increased"  quantity  was  given  with  a  view  to  finding  out  if  scouring, 
or  any  undue  looseness  would  follow  the  use  of  as  much  as  lolbs.  per 
head  per  day.  In  no  case  did  this  occur,  and  throughout  the  period  the 
cows  were  m  excellent  health  and  cleaned  out  their  troughs  m  a  most 
satisfactory  manner. 

The  slices  were  soaked  in  water,  absorbing  twice  their  own  weight, 
-and  were  mixed  with  the  chaff,  etc.,  next  morning. 

The  cows  were  tied  up  in  the  cowhouse  all  night,  and  turned  into 
a  covered  yard  for  exercise  and  water  daily  from  10  a.m.  to  3  p.m. 

Results. 

Mangold  Period— Fiv^  weeks.  March  3rd  to  April  12th.  Yield 
and  quality  of  milk  from  each  cow  (see  Table  I.,  page  45). 

Slices  Period— Five  weeks.  April  7th  to  May  17th.  Yield  and 
quahty  of  milk  from  each  qow  (see  Table  II.,  p.  45). 

Quantity  of  Milk. 

The  %ures  show  a  gradual  decrease  in  the  yield  of  milk  from  all 
the  cows  during  the  first  five  weeks,  and,  except  in  the  rase  of  S.  33, 
an  mcrease  during  the  second  five  weeks.  It  is  most  hkely  that  had 
there  been  no  change  in  the  feeding  the  tendency  to  decrease  noticeable 
m  the  first  period  would  have  continued  during  the  second,  and,  there- 
fore, the  increase  noted  must  be  attributed  to  the  food. 

The  following  curve  shows  the  gradual  fall  and  subsequent  rise 
due  to  the  change  of  food. 

Diagram  of  Curve. 


S^l  A  A  C  H  - 


•to 


"Per 


• 

■ 

— 

— 

V 
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The  second  period  of  the  experiment  coincided  with  the  growth 
6f  grass  in  the  fields,  but  the  cows  of  the  group  kept  indoors  and  getting 
no  green  food  showed  as  large  increases  as  those  going  out  daily  and 
having  the  advantage  of  the  spring  grass. 

The  decline  in  the  average  yield  per  cow  per  day  from  period  I.  to 
period  II.  is  very  slight — from  28.24lbs.  per  day  to  27.iolbs. — and  is 
less  than  would  be  expected  over  two  five-week  periods  with  cows  twelve 
to  sixteen  weeks  after  calvmg. 

Quality  of  Milk. 

As  regards  quality  the  figures  show  a  decrease  in  the  case  of  S.  32 
of  .06  per  cent.,  and  increases  of  ,05  per  cent,  and  .26  per  cent,  in  L.  36 
and  L.  40  respectively,  while  the  average  of  S.  33  is  the  same  for  each 
period.  The  average  increase  over  the  whole  group  is  only  .05  per 
cent.,  and  this  is  too  slight  to  enable  one  to  draw  conclusions  of  any 
land. 

Flavour  of  Milk  and  Butter. 

The  milk  showed  no  uncommon  flavour  of  any  kind  while  the 
slices  were  being  fed,  and  the  butter  made  from  the  cream  after  separ- 
ating was  exactly  comparable  with  that  made  during  the  mangold 
period,  i,e,,  typical  of  the  pale-colom-ed,  somewhat  hard  butter  obtained 
when  the  cows  are  fed  entirely  indoors. 


S  32 

c.  q.  lbs. 
11    0  25 


Live  Weight  of  Cows. 

Inc.  or  Inc.  or  Inc.  or 

Dec.      S  53.      Dec.      L  36.  Deo. 


c. 


V.  q.  lbs. 
10   1  20 


March 

^    10   3   4     —49     10  0  26    —22     8   2  14  — «      8  0  21  —91 


c.  q.  lbs. 
8  2  29 


L  40, 

c.  q.  lbs. 
9  0  0 


Inc.  or 
Dee. 


Ibkj     ^     9   3  20     —96     10   0  0 


26     8    1    0     —42    .  8   2  22  +57 


The  above  figures  show  an  all-round  decrease  during  the  ten  weeks 
of  the  experiment,  with  the  exception  of  L.  40.  This  loss  was  most 
pronounced  during  the  slices  period,  in  the  case  of  the  two  cows  S-  32 
and  L.  36,  while  with  L.  40  the  same  feeding  gave  an  increase.  The 
complete  ration  fed  during  both  periods  could  not  be  called  a  light  one 
by  any  means,  and  an  increase  in  weight  might  reasonably  have  been 
expected,  but  in  this  connection  one  must  keep  in  mind  the  great  varia- 
tion in  the  live  weight  of  cattle  which  will  occur  under  the  same  condi- 
tions from  day  to  day — out  of  twenty-six  cows  weighed  by  the  writer  at 
the  same  time  on  three  successive  days,  nineteen  showed  variations 
from  12  to  4olbs. 

Other  Effects. 

The  eaqperiment  extended  over  too  short  a  time  to  enable  one  to 
come  to  any  conclusions  regarding  the  effects  of  the  food  on  the  breeding 
powers  of  llie  cows,  but  this  point  should  be  kept  in  mind  in  considering 
the  general  utility  of  sugar  foods.  In  the  above  case  S.  32  was  served 
on  April  30th,  but  none  of  the  others*  have  as  yet  (June  ist)  come  in 
seas<m« 

CONCLUSIONS. 

(1)  That  the  Steften  Sugar  Slices  when  soaked  in  water  and 
mixed  with  chaff,  etc.,  form  an  appetising  food  for  milking  cows— 
more  appetising  than  chaif^  etc.^  and  mangolds. 

(2)  That  8  to  idbs  per  head  per  day  may  be  given  to  cows  of  9 
to  zxcwt.  without  any  notable  laxative  efiect. 
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(3)  That  lolbs.  per  head  per  day  had  no  effect  in  increasing  or 
decreasing  the  percentage  of  butter-fat  in  the  milk,  or  oiji  the  colour 
and  flavour  of  the  butter  produced. 

JAMES  MACKINTOSH. 
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THE   UNIVERSITY   COLLEGE,  READING. 

REPORT    OF  EXPERIMENTS 
Carried  out  for  Mr.  R.  N.  Dowling,  at  University  College, 

Reading, 

To  Compare  the  Comparative  Feeding  Value  of  Mangolds 
AND  Their  Equivalent  of  Sugar-Beet  Slices— 6/6/12. 

Four  cows  were  selected  all  of  which  had  calved  the  previous 
autumn  three  of  them  heifers  and  one  cow  with  her  second  calf ;  these 
were  divided  into  couples  so  that  the  milk  yield  of  each  couple  was  as 
near]^  equal  as  possible.  The  cows  were  all  fed  on  dices  for  a  week 
before  the  beginning  of  the  experiment  to  accustom  them  to  the  diet. 
Then  each  couple  was  fed  for  a  period  of  14  days  on  a  ration  containing 
either  mangolds  or  sugar-beet  sUces,  but  only  the  milk  yield  ot  the 
second  week  was  taken  into  account  when  contrasting  the  two  diets 
thus  the  diet  of  the  one  14  davs  could  have  no  effect  on  the  milk  yield 
or  fat  percentage  of  the  other,  also  the  alternating  of  the^cows  from  ttie 
mangold  to  the  beet  slice  ration  reduced  to  a  minimum  any  error  that 
might  arise  from  the  idiosyncrasy  of  any  cow  relating  to  the  nse  or  fall 
in  yield  or  quality  from  natural  circumstances. 

The  ration  was  as  follows  : 

Mangolds  5611^<  or  sugar  beet  slices  81bs. 

Hay  i4l^s. 

Oat  straw  7lbs. 

Decorticated  cotton  cake  . .       . .  2lbs. 

Linseed  cake   

Indian  meal . .    •  • .       •  •       •  •  ^ 
Malt  gluten  meal  

The  experiment  was  continued  for  a  period  of  eight  weeks  ;  the  milk 
of  each  cow  was  weighed  morninf?  and  evening,  and  the  fat  percentage 
taken  on  alternate  days  both  morning  and  evemng  by  Gerber  s  test. 

COMPARATIVE    TEST   OF    FEEDING   DAIRY  CATTLE 
WITH    MANGOLDS   OR   THEIR  EQUIVALENT 
OF   SUGAR-BEET  SLICES, 

Table  of  Milk  Yields  and  Average  Fat  Percentages. 


Date. 

Feb.  18th  to  24th 
Feb.  25th  to  Mar.  2nd... 
Mar.  3rd  to  9tk 
Mftr.  IWh  to  loth 
Mar.  17th  to  23rd 
Mar.  24th  to  30th 
Mar.  31st  to  April  Gth... 
April  7th  to  13th 

Totals 


Sugar  Beet  SUces. 

Milk  yield  Average 


Cows. 

in 

Fat 

lbs. 

per  centage. 

A  &  B 

365 

3.8 

370 

3.45 

C  &  D 

377 

37i 

3.45 

A&B 

360 

3.57 

382 

3.51 

C  &  D 

378 

3.42 

m 

S.St 

1520 

3.48 

lbs. 

%  fat. 

Mangolds. 


Milk  yield 

Average 

Oows. 

b& 

Fat 

Ihs.    per  centage. 

C  &  D 

39G 

3.42 

301 

3.88 

A  &  B 

368 

3.52 

384 

3.5 

C  &  D 

363 

3.57 

371 

3.55 

A  &  B 

393 

3.42 

SW 

3.43 

1526 

3.51 

lbs. 

%  fat. 

In  this  table  only  the  second  week  of  feeding  on  sugar-beet  or  on 
mangolds  has  been  taken  into  account  {i.e.,  the  ligures  in  black)  so  that 
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the  influence  of  the  food  in  each  case  was  at  work  for  a  week  before 
any  figures  were  considered.  i 


N.B.— Mr.  R.  Hait-Synnot  wishes  me  to  say  that  he  was  unable 
to  use  more  cows  and  that  he  cannot  draw  any  conclusions  from  this 
small  number. — R.N.D. 


Cows  A  &  B  %  fat. 
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f 


Cows  A  &  B  Milk  yield  in  lbs. 
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Cows  C  &  D  Milk  yield  in  lbs. 


51  / 
The  Royal  Agricultural  College.  » 

EXPERIMENT  WITH  FEEDING  SUGAR-BSET  SLICES 

(SCHNITZEL)  TO  MILCH  COWS. 

This  experiment  was  carried  out  with  the  object  of  testing  the 
value  of  sugar-l)eet  shces  as  a  substitute  for  roots  in  a  ration  for  milch 
cows,  mangolds  being  used  for  the  purpose  of  comparison. 

Six  cows  were  selected  from  the  College  herd,  and  divided  into  two 
lots  of  three  each,  the  choice  being  made  so  as  to  equalise,  as  nearly  as 
possible,  the  age,  period  of  lactation,  and  daily  yield  of  milk  of  the  cows 
in  each  section.  The  trial  was  conducted  over  a  period  of  three  weeks, 
and  terminated  on  January  30th. 

The  rations  fed  during  the  experiment  were  as  follows,  viz : — 

Lot  a.  (Mangolds). 

Pulped  mangolds,  35  lbs.  ;  straw  chaff,  8  lbs.  ;  hay,  9  lbs.  ; 
Bombay  cotton  cake,  ij  lbs. ;  Soya  cake,  ij  lbs. ;  Gram,  i  lb. ; 
Molascuit,  2  lbs. 

Lot  B.  (Sugar  Beet  Slices). 

Sugar-beet  slices  (dry),  lbs.  ;  straw  chaff,  8  lbs.  ;  hay,  9  lbs. ; 
Bombay  cotton  cake,  li  lbs. ;  Soya  cake,  li  lbs. ;  Gram,  i  lb. ; 
Molascuit,  2  lbs. 

Up  to  January  8th  both  lots  of  cows  were  fed  on  a  ration  contam- 
ing  mangolds,  as  with  lot  A  above.  On  January  9th  the  dried  sugar- 
beet  shoes  were  gradually  introduced  into  the  rations  of  lot  B  ;  and  by 
January  14th  the  mangolds  were  discontinued,  their  place  being  entirely 

taken  by  the  dried  sUces. 

The  dried  sUc«s  were  soaked  for  some  twenty-four  hours  before 
being  fed  to  the  cows,  warm  water  being  used  for  the  purpose. 

The  milk  of  each  lot  was  carefully  weighed  night  and  morning, 
and  tested  for  the  percentage  of  butter  fat  and  cream,  the  weekly 
averages  being  as  follow,  viz : 

Lot  a.  (Fed  on  Mangolds) 

A.M.     Percentage   IPercentage       PJf.      Percentage  Percentage 
Weekeiiffli«  Milk  in  lbs.    offat    ,    <tfcreun.    lOftlnlfaa.     offifc.  afcmai 

Jan.  16       ..       ..    227       3.01       10.78       140      4.30  14.71 
,,23       ..       ..    229J     3-30      11.50      I37i     427  15.28 
|„   30      ..       ..231      3-30      1143      1374     4-05  14-21 

Lot  B.  (Fed  on  Sugar-BeEt  Slices). 

•1  A.M.      Percentage   P  i  llltpge 
Week  ending  Milk  in  lbs.      of  fat.       of  cream. 

Jan.  16  ..  ..286  2.97  10.28 
,,23  ..  ..  257  3-17  11-35 
„    30      ..       ..250      3-21  10.43 

Separation  of  Cream. 

Each  lot  of  milk  was  separated  at  the  same  temperature  (loo* 
F.).  the  cream  being  afterwards  scalded  at  150*  F.,  and  then  cooled  to 
60".   A  "  starter  "  was  then  added  at  the  rate  of  half-a-pint  per  gallon 

of  cream. 


P.M. 

Porcentage  Percentage 

Milk  in  lbs. 

ot  fat. 

of  cream 

i6q-|- 

4.04 

15-64 

171 

3.91 

1550 

176 

•  3-93 

14-30 
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It  was  decided  to  churn  three  times  a  week  for  the  purpose  of 
observing  the  effect  of  each  food  on  the  butter  produced. 

It  may  be  mentioned  that  the  times  of  milking  on  the  College 
Steading  are  6  a.ni.  and  3  p.m.,  respectively,  and  the  long  interval  would 
accotmt  ios:  t3m  low  percentage  of  butter  fat  in  the  morning's  milk* 

The  cream  of  only  two  cows  in  each  lot  was  reserved  for  churning, 
and  the  details  of  ti|p  temperature,  time  of  churning  and  butter  pro- 
duced are  set  out  in  ^e  following  table  : — 


Lot  a.  (Fed  on  Mangolds). 


W«6k  ending 

Jan.  16 

23 
30 


if 


ohnrn. 
Fahr. 

62°  F 

62^ 


cream. 
Fahr. 

59°  F. 

60° 

60° 


Time  in 
ohTuning. 

12  min. 

21 
25 


9* 


LfaiLotbiitte 
made. 

lbs.  OZB. 

10  13 

10  8 

10  5 


Batio  of 
butter  to 
miik. 

1:26.68 

i:  25.85 
1:26.15 


Lot  B.  (Fed  on  Sugar*Be£t  Slices). 


Ttfmp,ot 
chnrn. 

Week  ending   .  Fahr. 

J«ii.  16  62°F. 
23  61*^ 


9$ 


30 


Temp,  of 
cream. 
Fahr. 

59°  F. 
62° 

63** 


Time  in 
charning. 

15  min. 
26 

I7i 


Lbs.  of  butter 
made. 
Km.  oak 


9 
9 
9 


3 

o 
6 


Ratio  of 
butter  to 
mfflc 

1:26.99 

1:26.50 

i:  2549 


To  start  with,  both  lots  of  cream  were  churned  at  exactly  the  same 
tii^pm-ature  (59°  F.),  but  this  had  to  be  altered  subsequently  to  suit 
the  conditions  of  the  butter  from  each  lot.  Owing  to  the  sharp  frost 
which  set  in  just  after  the  commencement  of  the  experiment,  it  was 
found  necessary  to  raise  the  temperature  of  churning  to  60**  in  lot  A,  and 
63*^  in  lot  B. 

As  regards  texture,  the  butter  from  the  cream  of  Lot  B.  (fed  on 
slices)  was  much  firmer  and  more  brittle  than  that  from  Lot  A. 

With  reference  to  the  ratio  of  butter  to  milk,  very  little  variation 
was  to  be  noticed  in  dther  lot  during  the  course  of  the  experiment* 


CONCLUSIONS. 


The  general  conclusions  which  may  be  drawn  from  this  trial  are 
as  folloin^ : — 

(i.)  As  regards  the  effect  of  the  two  rations  on  the  quantity  of  milk 
produced  it  is  to  be  noticed  that  the  yield  of  lot  A  remained  constant, 
while  in  the  case  of  lot  B  there  was  a  slight  fall  in  yield  during  the 
period  of  the  experiment. 

(2.)  The  quality  of  the  milk  seemed  to  be  little  affected  by  the 
change  of  food,  as  shown  by  the  percents^e  of  butter-fat  in  the  above 
tables.  A  sUght  increase,  if  anything,  was  noticed  in  the  morning's 
milk  in  each  case,  and  a  correspon^i^  decr^ise  in  the  quality  of  the 
evening's  milk. 

(3.)  The  butter  produced  from  the  cream  of  lot  A  was  normal  in 
texture,  and  yielded  well,  as  shown  by  the  butter  ratio  above  ;  but 
it  was  very  pale  in  colour.  The  butter  from  the  milk  of  lot  B,  on  the 
other  hand,  was  hard  and  more  difficult  to  work,  and  had  to  be  churned 
at  a  higher  temperature  in  consequence ;  the  colour,  however,  was 
much  better  than  that  from  lot  A, 
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(4.)  Referring  to  the  general  health  of  the  cows  during  the  trial, 
the  dried  slices  at  first  seemed  to  have  a  laxative  effect  till  the  animals 
settled  to  their  feed.  It  was  also  to  be  noticed  that  the  cows  in  lot  B 
showed  greater  signs  of  thirst  and  drank  more  water^than  those  being 
fed  on  mangolds. 

Further,  the  cows  in  lot  B  did  not  take  readily  to  the  dried  slic«s, 
and  seemed  to  \os»  their  itesh  and  bloom  more  rupidly  than  those  in 
lot  A. 

From  the  above  observations  it  appears  evjpnt  that  the  value  of 
dried  slices  as  a  substitute  for  roots  would  depeip  on  the  price  at  which 
they  could  be  obtained  per  ton  in  this  country^ 

DRYSDALE  TURNER, 

CHARLES  D.  STEWART. 


GENERAL  CONCLUSIONS. 

The  results  conclusively  show  that  the  residual  sugar-beet  slices, 
which  are  returned  to  the  farmer  after  the  sugar  has  been  extracted, 
form  a  really  useful  and  sound  food. 

In  comparing  the  "  money  value  or  "  purchase  price  "  of  these 
slices  with  the  value  of  mangolds  it  must  be  remembered  that  this  is 
only  part  of  the  transaction,  and  that  the  grower  would  have  received 
cash  for  beets  sold,  and  that  it  is  not  proposed  to  grow  sugar-beet  to 
get  beet  slices  to  feed,  but  to  get  a  quick  gross  return  ;  and  it  is,  there- 
fore, invaluable  to  know  that  the  by-product''  has  such  good  feeding 
properties  for  fatting  cattle  and  milch  cows. 

The  results  are  summed  up  by  Professor  T.  B.  Wood,  when  he 
states  that  "  prospective  users  of  slices  may  take  it  that  slices  are  good 
food  for  fattening  cattle  as  a  substitute  for  roots,  and  that  14  lbs.  of 
'ordinary'  dried  sUces  are  equal  to  112  lbs.  of  ordinary  mangolds, 
and  rather  better  than  112  lbs.  of  swedes— that  is,  a  {uroportion  of  i  lb. 
of  slices  to  8  lbs.  of  mangolds/ ' 

This  conclusion  is  endorsed  by  the  otter  institutions  both  for 
fatting  cattle  and  mildh  cows, 

R.  N.  D. 


COMPARISON  OF  MANGOLDS  WITH  SUGAR-BEET. 

In  view  of  the  fact  that  many  farmers  who  are  growing  sugar-beet 
trials  will  be  obliged  to  consume  the  roots  on  the  farm  until  a  factory 
is  established  in  their  neighbourhood,  it  was  thought  advisable  to  get 
more  definite  information  on  the  comparative  feeding  value  of  mangolds 
and  sugar-beet. 

Principal  Hedworth  Foulkes  kindly  undertook  this  trial,  and  has 
issued  the  following  report : — 

Comparison  of  Mangolds  with  Sugar-Beet. 

A  trial  was  made  in  order  to  ascertain  the  comparative  feeding 
value  of  mangolds  and  sugar-beet. 


A  simil^  quantity  of  C(UK:eiitrated  food  Was  allowed  in  each  ca^, 
namely: —  ^ 

^aibs,  cake  and  com  per  head  per  day. 
osB.  straw  chop  per  head  per  day. 

Four  home-had  bullocks  under  equal  conditions  were  fed  in  two 
pens  side  by  side  ajbe  same  way,  except  as  regards  roots. 

The  total  gain  per  head  for  the  28  days  worked  out  as  follows  :— 

^  Beet-fed  Mangold-fed 

^  .  Bullocks.  .         Bullocks.ja  \ 

^            ,  57 lbs.  48 lbs. 

iqual  to  a  daily  gain  per  head  . .     2.04  lbs.     . .       1,7  lbs. 

The  animals  were  given  a  full  allowance  of  roots,  i.e.,  as  much  as 
they  would  consume,  and  it  was  found  that  the  mangold-fed  bullocks 
consumed  75  lbs.  per  liead  per  day,  and  the  beet-fed  bullocks  were 
satisfied  with  57  lbs.  per  head  per  day. 

The  final  conclusion  drawn  from  this  trial  is  that  i  lb.  increase  per 
head  hve  wei^^t  is  produced  from  tiie  consumption  of  :— 
^  7  lbs.  cake  and  com, 

8  lbs.  straw  chop, 
^  and  either  44.1  lbs.  mangolds  or  27.9  lbs.  sugar  beet. 

Hi  ^  p.  HEDWORTH  FOULKES, 

.     Pfinafid  Harpers-Adams  Agricultural  College,  Salop. 
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